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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 
Plaintiff, 
v. • 
SMITH & NEPHEW, INC. 

Defendant . 



SMITH & NEPHEW, INC, 

Counterclaim Plaintiff; 



v. 



ARTHROCARE CORPORATION, AND 
ETHICON, INC., 

Counterclaim Defendants. 



CA.No.Ol-504-SLR 



DEFENDANT SMITH & NEPHEWS RENEWAL OF MOTION FOR 
JUDGMENT AS A MATTER OF LAW PURSUANT TO FED. R. CIV. P. 50(b) 

Defendant Smith & Nephew, Inc. ("Smith & Nephew") renews its motion 
for judgment as a matter of law pursuant to Fed. R. Civ. P. 59(b). In support of this 
motion, Smith & Nephew has filed a memorandum and a declaration simultaneously 
herewith. 



Dated; June 30, 2003 



FISH & RICHARDSON P.C. 



By: 




William J. Ma 
Keith A. Walter, . 
919 N. Market Street, Suite 1 100 
..P.O. Box 11 14 
Wumington, DE 19899-1114 
Telephone: (302)652-5070 
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• — • 



500 Arguello Street, Suite 500 
Redwood City, California 94063 
Telephone: (650) 839-5070 



Attorneys for Defendant 
SMITH & NEPHEW, INC 



.A 




.MarkJ.Hebert . 
225 Franklin Street • 
Boston, MA 02110.2804 
Telephone: (617) 542-5070 



KnrtisD. MacFerrin 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 
Plaintiff, 

v. 

SMITH & NEPHEW, INC. 

Defendant - 



CANo.Ol-504-SLR 



fPROPOSEDl ORDER 
The Court having considered Smith & Nephew's Rule 50(b) Motion for 
Judgment as a Matter of Law, and good cause having been shown therefore, 

IT IS HEREBY ORDERED this day of . . 2003 that: 

Smith & Nephew's Motion is GRANTED. 



UNITED STATES DISTRICT JUDGE 



3 



A 17106 



• CERTIFICATE OF SERVICE 

I hereby certify thai on this 30* day of June, 2003, a true and correct copy of the 
Defendant Smith & Nephew's Renewal Of Motion For Judgment As A Matter Of 
Law Pursuant To Fed- R. Civ* P. 50(b) was caused to be saved on the attorneys of 
record at the following addresses as indicated: 



VIA HAND DELIVERY 
Jack B. Blumenfeld, Esq.. 
Morris, Nichols, Arsht & Tunnell 
1201 North Market Street 
P.O. Box 1347 . 
Wilmington, DE 19899-1347 



Attorney for Plaintiff 
ArthroCare Corporation 



VIA FEDERAL EXPRESS 

Matthew D. Powers, Esq. 

Jared Bobrow 

Perry Clark, Esquire 

Weil, Gotshal & Manges LLP 

201 Redwood Shores Parkway 

Redwood Shores, CA 94065 



Attorneys for Plaintiffs 
ArthroCare Corporation 



VIA HAND DELIVERY 

Steven J. BaKck, Esq. 

Ashby &Geddes 

222 Delaware Avenue, 17th Floor 

P.O. Box 1150 

Wilmington, DE 1 9899 



Attorney for PlaintifffCounterclaim 

Defendant 

Ethicon,]nc 



80014&&4OC 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 
Plaintiff. 

v. 

SMITH & NEPHEW, INC. 

Defendant 



CA.No.Ol-504-SLR 



SMITH & NEPHEWS OPENING BRIEF IN SUPPORT OF ITS RULE 50(b) MOTION 
FOR JUDGMENT AS A MATTER OF LAW ^ 



Dated: June 30, 2003 



FISH & RICHARDSON P.C 
Wilfiam J. Marsdcn, Jr. (#2247) 
Keith A. Walter, Jr. (#4 157) 
Eugene B. Joswick (#4271) 
919 N. Market Street. Suite 1 100 
P.O. Box 1114 

Wilmington, DE 19899-1114 
Telephone: (302)652-5070 

Mark h Hebert 
225 Franklin Street 
Boston, MA 02110-2804 
Telephone: (617) 542*5070 

Kurds D.MacFcnin 
500 ArgueHo Street, Suite 500 
Redwood City, CA 940$} 
Telephone: (650) S39-5070 

Attorneys for Defendant 
SMITH & NEPHEW, INC 



co 
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I. NATURE AND STAGE OFTHE PROCEEDINGS 

For the Nature and Stage of the Proceedings, please see Smith & Nephew's Opening 
Brief in Support of Its Motion for a New Trial, filed concurrently. 

II. SUMMARY OF THE ARGUMENT 

ArthroCare failed to introduce evidence to show that Smith & Nephew itself directly 
infringes, contributes to the infringement by others, or actively induces infringement by others of 
any of the claims in suit Since ArthroCare bears the burden of proving each of these allegations, 
its failure to carry these burdens requires judgment as a matter of law (JMOL) for Smith & 
Nephew on the following issues; 

(1) Neither Smith & Nephew's accused probes nor the use of these probes infringe 
the patents-in-suit under the doctrine of equivalents. 

(2) Smith & Nephew does not directly infringe the method claims of the '592 and 

*SS2 Patents. 

0) Smith ^Nephew's accused probes do not infringe the claims of the *556 patent 
because ArthroCare failed to prove these probes include all of the elements required by the '536 
patent within an "dectrosurgical system* as required by the claims. 

(4) Smith & Nephew's accused probes do not infringe the claims of the *592 patent 
because ArthroCare felled to prove that the accused probes satisfy the requirement that "the 
return electrode is not in contact with the body structure" or the requirement of "spacing a return 
electrode away from the body structure". Similarly, Smith & Nephew's accused probes do not 
infringe claim 47 of the '536 patent because ArthroCare foiled to prove the return electrodes on 
the probes are "sufficiently spaced from the electrode terminal to minimize direct contact 
between the return electrode and the patient's tissue". 

(5) Smith & Nephew's accused probes do not infringe the claims of the '882 patent 
because ArthroCare foiled to prove that the accused probes have -an electrode terminal.'' "a 
return electrode," "an active electrode," and "an electrically conducting terminal," all of which 
are required because the Certificate of Correction is not valid. 

2 
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(6) Non-suction models of Smith & Nephew's Saphyre products do not infringe 
claim 54 of the *882 patent because they do no* "evacuate] fluid generated at the target site with 
a suction lumen having a distal end adjacent the electrode terminal". 

(7) Smith & Nephew is not liable for contributing to the infringement of any claim of 
the patents-in-suit 

(8) Smith & Nephew is not liable for inducement of infringement of any claim of the 
patcnts-irt-sutt 

Moreover, no reasonable jury could find that Smith & Nephew did not prove— with clear 
and convincing evidence— that each of the asserted claims is invalid as anticipated and/or non* 
enabled- Entry of JMOL is therefore appropriate. Specifically: 

(9) ArthroCare presented no expert testimony or any other evidence to rebut Smith 
& Nephew's evidence that six prior art references anticipate die asserted claims* Nor did 
ArthroCare dispute the prior art status of any of Smith & Nephew's invalidating art 

(10) Rather than present an answering case on vaBdity/ArthroCare's counsel relied 
exclusively on an incomplete and cursory cross-examination of Smith A Nephew's expert, Dr. 
Taylor- Because this cross-examination fell fcr short of establishing any basis on which a 
reasonable jury could have found for ArthroCare on validity, Smith & Nephew is entitled to 
judgment as a matter of law. ArthroCare merely threw up a smoke screen of alleged 
"concessions by Dr. Taylor " and succeeded in confusing the jury. This contusion is highlighted 
best by the Pao M99 patent, which Smith & Nephew showed anticipated claims 46 and 56 of the 
*536 patent ArthroCare^ cross-examination on this point was limited to an element present only 
in claim 47, against which Pao h*s net even mtrted. Nonetheless, the jury— apparently 
confused by ArthroCare's misleading cross-examination and argumcntr—found Pao did not 

anticipate claims 46 and 56, 

(tt) Likewise, ArthroCare presented no evidence to rebut Smith & Nephew^ clear 
and convincing evidence that the '882 patent is invalid for lack of enablement ArthroCare 

3 
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asserts that the '882 patent discloses a new phenomenon of physics called -coblation~ (as assert it 
ArthroCare must, because otherwise the '882 patent merely describes well-known electrosurgtcal 
techniques from the prior art). But despite saying that this "coblation** phenomenon is highly 
dependent on very exact parameters, the specification does not describe those parameters with 
specificity. Thus, to the extent that the '882 is not invalid as being anticipated by the prior art. it 
is invalid for lack of enablement 1 

III. CONCISE STATEMENT OF FACTS 

The facts related to each of the grounds upon which Smith & Nephew moves for 
judgment as a matter of law are addressed in each of me corresponding sections of the argument 

IV. ARGUMENT 

A. Applicable Legal Standards 

Entry of judgment as a matter of law (JMOL) is appropriate where "the jury's findings, 
presumed or express, are not supported by substantial evidence or, if they were, that the legal 
conclusion^) implied [by] the jury's verdict cannot in law be supported by those findings.'' 
Pannu v. Iolab Corp., 155 FJd 1344, 1348 (Fed Cir. 1998). The question is not whether the* is 
"literally no evidence" supporting the non-moving party, Ufescan, Inc.* Home Diagnostics. 
Inc., 103 F. Supp. 2d 345. 350-51 (D. DeL 2000), but whether the evidence reasenaU, supports 
the jury's verdict Gomez v. Alleghany Heal* Sen*, J«c 71 FJd 1079, 1083 (3d Cir. 1995). 

District courts grant JMOL it upon the record before the jury, reasonable jurors 
comdnothavereachedthatverdicL Fed. R. Civ. P. 50; PerUn-Etmer Corp. v. 
ComputennsUm Corp^ 732 fid 888. 893 (Fed. Cir. 1984). In deciding whether to grant 
JMOL on any issue after a jury has returned a verdict/the court determines whether 
substantial evidence exists in the record to support the jury's verdict when the correct 
legal standard is applied. Markman v. Westview Instruments, /"C 52 F.3d 967. 975 (Fed. 

'In addition to the specific grounds of JMOL discussed in detail herein. Smith *Jk?|£^*'f? . 
^wsTnd recall of to agents with respect to claim construct,on as set forth m «ts clatm 
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Cir. 1995), ajfd. 517 US. 370 (1996). Substantial evidence is the quantum of evidence 
that reasonable jurors would accept as adequate to support the finding under review. 
Perbn-Elmer, 732 FJd at 893. 

JMOL should be granted if "a party has been fully heard on an issue and there is no 
legally sufficient evidentiary basis for a reasonable jury to find for that party on that issue." Fed. 
R. Civ. P. 50(a); see Northvie* Motors, Inc. v. Chrysler Motors Corp., 227 FJd 78, 88 (3rd Cir- 
2000). In a patent infringement action, "JMOL of non-infringement is properly granted if no 
reasonable jury could have concluded that a limitation recited in Ac properly construed claims is 
found in the accused device, either literally or under the doctrine of equivalents." Medtronic Inc. 
v. Advanced Cardiovascular Systems, Inc., 248 F 3d 1303, 1309 (Fed. Or. 2001). 

To overcome a motion for JMOL, the non-moving party must point to -substantial 
evidence* to support a finding in its favor. See Malta v. Schubnerich CoriUotts. Inc^ 952 F^d 
1320, 1329 (Fed, Cir. 1991). Merely -offhand and conclusory statements" are not sufficient to 
overcome the motion. Id. at t327. 

The patent owner bears the burden of proving infringement (by a preponderance of the 
evidence) that the accused device, or use of that device, has ail the limitations of the asserted 
claims- Novartis Corp. v. Ben Venue Labs^ Inc. 271 ¥36 1043, 1046 (Fed. Or. 2001). 

B. Smith A Nephew's Accused Probes And The Use Of These Probes Do Not 
Infringe The Patents In Suit Under The Doctrine Of Equivalents 

ArthroCare introduced no evidence of infringement under the doctrine of equivalents, 

and JMOL on this issue should be granted. ArthroCare attempted to introduce evidence 

regarding equivalent infringement for the first time during redirect examination of its expert Dr. 

Goldberg. The Court properly excluded this belated "rebuttal- evidence, (DX 415 at 1 144). In 

making the rulmg, the Court sUtcdO^ 

direct examination and that, even if it had, the testimony would not have been permitted because 
the equivalence analysis in Dr. Goldberg's report was insufficient {Id.). Thus, judgment as a 

construction brief (DX 246 and 282), to the extent that the Court adopted a different claim 
construction from that set forth by Smith & Nephew. 
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matter of law that Smith & Nephew does not infringe any claim of any patent-in-suit under the 
doctrine of equivalents should be granted. 

C. Smith &c Nephew Does Not Directly Infringe The Method Claims Of The 
*59r And *882 Patents 

ArthroCare failed to provide any evidence that Smith & Nephew itself uses or has used 
the Saphyrc, ElectroBlade, or Control RF probes in surgery as required by the claims of the '591 
and *882 method patents. U A me thod claim is directly infringed only by on* practicing the 
patented method." Joy Technologies, Inc. v. Flaks. Mc^6 F-3d 770, 775 (Fed Or. 1995) 
(emphasis added). ArthroCare has offered ho evidence from which a reasonable jury could 
conclude that Smith & Nephew uses its Saphyrc, ElectroBlade, or Control RF probes to perform 
each step of the methods covered by ArthroCarc's claims. Indeed, the only evidence at trial was 
that Smith & Nephew docs not use Ac accused probes, (See, e*, DX 414 at 961). Thus, the 
Court should enter judgment as a matter of law that Smith it Nephew does not directly tofringe 
any claim of the '882 or *592 patent 

1>. The *536 Patent 

1. JMOL Of Non-Infringement Of The Claims Of The *S36 Patent Is 
Appropriate Because ArthroCare Failed To Prove That These 
Probes Are Used As Part Of The "Ekctrosorgkal System* 

Claim 45 of the '536 patent, and the claims that depend from it (asserted claims 46, 47, 

and 56) claim an elcctrosurgical system, which includes its own fluid supply* Spectrtcally, the 

•536 patent is directed to an electrosurgical system that can be used in open surgery — e.tf.. 

surgery in a dry environment - because ^electrically conductive liquid, such as isotonic saline, 

is directed through a fluid path past a return electrode and to the target site to generate a current 

flow path.* (TOM, col. 3, lines 26-30). As described in the Summary of the Invention: 3 

The above described method is particularly effective in a dry environment fix, 
die tissue is not submerged in Quid), such as open, laparoscopic or oral surgery, 
because the electrically conducting liquid provides a suitable current flow path 
from the target site to the return electrode. 



* The Summary of the Invention is an optional part of Ac patent application. "Such aanroary 
should, when set forth, be comensurate with the invention as claimed.-** 37 CP JL §1.73. 
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(#. at col. 3. lines 3741). This is distinct from arthroscopic surgery, in which the joint is filled 

with saline (which is a biocompatible fluid) in order to move the soft tissue out of the way of the 

surgeon and wash out debris that is produced during the operation. Such a supply of saline in 

arthroscopic surgery is completely separate from any elcctrosurgical instrument, and the saline is 

typically supplied by cither an IV bag or a separate system such as the Intellrjer. 

The Court construed the term "system" in claim 45 of the 4 536 patent to mean **an 

assemblage or combination of things or parts forming a unitary whole.** (D.L 354), The claims 

require that the system include several elements, including -an electrically conducting fluid 

supply for directing fluid to the target site, -which thus must all be part of the "unitary whole," 

However, ArthroCarc's expert ignored the (hurt's construction and the requirement that aa 

electrically conducting fluid supply for directing fluid to the target she be part of the chimed 

system -lc, as part of l Mnitary whole "--such that the system could be used in open surgery. 

Dr. Goldberg testified: 

Q. Now, is the Saphyre bipolar ablation probe used as part of an 
electrosurgical system? 

A. Yes, sir, it is. 

* * * 

Q. Now, is the electrically conductive fluid supply physically connected to 
this probe that we've been looking at? 

A. Not this probe, sir. 

Q. So how is it then that this probe is part of a system that includes 
electrically conductive fluid? 

A. Again, my understanding *f a system te th&ttdn& don't have to be 
physically in contact Another example that just came to mind is when we have a 
wireless computer system or an audio system, the mouse doesn't have to be connected by 
a wire to the computer to be part of the same system. They're all functioning to put in the 
data or to listen to the stereo. So it doesn V have to be part of, physically connected. The 
electrical fluid in the joint will get there. The surgeon has to fill the entire joint to distend 
it and the fluid will get toe. It's all part of the system,^. 

(D.L 4t 1 at 39S-399) (emphasis added). 
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In his testimony. Dr. Goldberg clearly failed to apply the Court's construction of the term 
"system." He never described how the Saphyre and a separate fluid supply form an -assemblage 
or combination of things or parts forming a unitary whole.- Instead, he actually disavowed and 
disagreed with the Court's claim construction, and said that "it doesn't have to be part of; 
physically connected." {Id.). Since be did not agree with the Court's claim construction, he 
obviously did not provide any evidence that was in accordance with the Court's claim 
construction. Instead, all he said was that "the fluid will get there." {Id.). But he didn't say 



how* 



These omissions became even more apparent during Dr. Goldberg's testimony regarding 
the individual claim dements. For each of the accused products, Dr. Goldberg testified that Ae 
product comprises the first two elements of the system required by claim 4$. However, Dr. 
Goldberg's analysis ignored the third clement of the system, the electrically conducting fluid 
supply. For the Saphyre, Dr. Goldberg testified: 

And there is electrically conducting fluid supplied because this is arthroscopy 
ana Acre is electrically conductive fluid delivered by the surgeon and the people 
in the operating room to the joint. 

(DJ. 411 at 447). This testimony is very misleading because Dr. Gotdberg, and ArthroCare 
continually focused on arthroscopic surgery. Butthc claims are not so limited. In fact, if one 
were to use the Saphyre in, for example, an oral surgery such as described in the Summary of the 
Invention of the '536 patent* the device would not work because the Saphyre does not have • 
fluid supply aspartofte system. Dr. Goldberg actually recognised this in his experimentation 
with the Saphyre product {Id. at 416): 

q You mentioned that you also tested the Saphyre when the return 
electrode w» in air and the active electrode was in saline; is that right? 

A. Yes, sir. 

Q. Can you describe for the jury what happened when you used the 
Saphyre probe in that mode? 



> Likewise, for the Control RF and ElectroBtade products. Dr. Goldberg railed to provide any 
evidence that Ac products are a "system" as required by Claim 45. 
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A. It didn't work.Thus, any testimony that the Saphyre probe 
includes the fluid supply simply because it is designed for arthroscopic 
surgery is misleading and incorrect. 

For the Control RF, Dr. Goldberg did not even mention a fluid supply and simply said 
(«.at448): 

There is electrically conductive fluid, as well as a current flow path when the 
generator is on. 

Similarly, for the ElectroBlade, instead of describing a fluid supply (Tr. at 449): 

Up the shaft is a return electrode. It's connected to the generator and it's in 
electrically conductive fluid and there is a current flow path through the 
electrically conductive fluid at the time the generator was activated 

While the Smith & Nephew probes arc used in the presence of saline or other electrically 
conducting fluids, that fluid is not supplied to the target site by the probes. (DX 415 at 976 and 
1013). Fhrid, typically from an IV bag. is instead introduced by a separate and distinct piece of 
medical equipment such as the cannula that is also used for the videoarthroscope. (DX 414 at 
815-1 6; DX 268, Ex- 43). Thar separate piece of equipment is not part of the "electrosurgical 
system." The Smith & Nephew probes and fluid supply are not part of Ac same assemblage or 
combination of dungs or parts forming a "unitary whole.* 4 

Moreover, ArthroCare introduced no evidence that the alleged system included ft fluid 
supply "for directing fluid to the target site." Instead, the testimony was uncontroverted that die 
purpose of the fluid supply used with the Smith & Nephew probes was instead to flood the inside 
of the joint in order to move soft tissue back and also to wash out debris. (DX 414 at 780-81 and 
790) 



*With respect to ArthroCare's attempt to argue that die separate Smith & Nephew Intelhjet fluid 
supply system was part of an "electrosurgical system,* that evidence was limited to the -System 
^figuration" contained in the EkctroBbde IFU. (DX4U at497;PX 189). However,, Karen 
Drucker testified that this System Configuration is for compliance with European regulations. 
Thus, to the extent this evidence is taken to support the inference that, the EkctroBtede and die 
Intelhjet, used in this configuration, are an "dectrosurgical system," it is only evidence for their 
use in Europe. Moreover, Ms. Drucker explained that IFU showed dial the Intelhjet system was 
not completely separate from the HcctroBlade system. (DX 4 15 at 1018). 
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Since the probes each tack the fluid supply element as part of the electrosurgical system 
as required by «*claimMheycan™^^^^ See KCJ Corp. v.KmeHc 

Concepts, he, 223 F.3d 1351, 1358-59 (Fed. Cir. 2000); Laitram Corp. v. Rexnord. inc. 939 
F.2d 1533, 1535 (Fed. Or. 1991) (To establish infringement, every limitation set forth in a 
patent claim must be found in an accused product or process exactly or by substantial 
equivalent"). Because ArthroCare failed to present evidence by which a reasonable jury could 
find that any of the accused products satisfies the -system" requirement of claim 45 that is 
incorporated into asserted claims 46, 47, and 56, JMOL of non-in&ingcment of these claims is 
proper. 

E. The ^Patent 

I. Smith tc Nephew's Accused Probes Do Not Infringe The Halms Of 
The '592 Patent Because ArthroCare Has Failed To Prove That The 
Accused Probes Satisfy The Requirement That "The Return 
Electrode Is Not In Contact With The Body Stn»ctare"C>r The 
Requirement Of "Spadst A Return Electrode Away From The 
Body Structure" 

Claim 1 of the '592 patent requires "positioning a return electrode ... such that fit) is not 
in contact with the body structure" and claim 23 requires "spacing a return electrode away from 
the body structure." The Court construed there tenns to inean mat "the return ele^ 
contact the body structure a *J7 during the performance of the claimed method.' (DA 353) 

• (emphasis m original). 7 

ArthroCare-s expert. Dr. Goldberg, again ignored the Court's claim construction when he 

rendered his opinion that the Smith & Nephew probes infringe; 

o Now, docs that portion of the claim as construed hy the Court 
require mat the Saphyre bipolar ablation probe return electrode never contact the 
tissue during the course of an entire arthroscopic procedure? 

A. No, it doesn't Mr. Bobrow, you raised a very important - 

'And. as discussed above. ArthroCare has completely foiled to provide any evidence that a 
«™2««<= fluid supoly is in any way equivalent to a unitary wbote. 
^TotZ™^7irJ£* similar M*. which 

sSndenuy spaced front the electrode terminal « . rnimmize ^.^35 
clectrodeUthe patient's tissue." Thus, Smith & Nephew submits that ArthroCare Tailed to 
prove infringement of that claim for the same reasons. 

10 
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* * * 

~ A. I was about to try to explain to the members - the ladies and 
gentlemen of the jury as to why this is a very important point The claim is 
talking about a method for applying electrical energy, so the issue is whether or 
not a device infringes when the electrical energy is not — when it is being 
applied. There are a lot of parts to a surgery* including putting in the camera, 
taking out die camera, taking care of the patient that don't involved applying 
, electrical energy. So the key is, is this method being infringed when it's 
fulfilling the claim which is when the energy is being applied? So the onfy way 
not to infringe this claim with the device is to make sure that the return 
electrode — 

• # • 

is always in contact when the energy is on. And as the videotape and Mr. 
Marsden suggested, very clearly there is occasional contact frequendy, but often 
there isn't The probe is designed to enable they're not being contact If it's not 
in contact it's being infringed. 

{D.L 41 lat 421-22) (emphasis added). 

Dr. Goldberg's testimony that the use of Smith & NcpheVs products infringe the claims 
of the '592 patent is based on ArthroCare's previously-rejected interpretation of the claim tout 
rather than the Court's construction. Specifically, by stating that the -only way not to infringe 
this claim with the device is to make sure that die return electrode ... is always in contact when 
the energy is on," Dr. Go 1 dberg is appling Arthr oCare*s temporal limitation dot die Court 
specifically rejected (DX 352, p. 6) ("Both parties have proposed a claim construction that 
improperly imports a time limitation into the claim. The claim limitation in dispute has no 
relation to the time required to perform the method."). 

The following chart demonstrates how Dr. Goldberg has ignored Ac Court's construction 



and continued to apply ArthroCare's original and now rejected construction: 



ArthroCare's Rejected Argument 


Dr. Goldbergs Testimony 


"Smith & Nephew's proposed experts have not 
offered any evidence or opinion that the return 
electrode of Ac Saphyre is always contacting 
patient tissue during use.- (DX 252 at 12) 
(emphasis added! 


"the only way not to infringe this claim with 
the device is to make sure that the retum 
electrode... is always in contact when the 
energy is on." (Tr. at 421-22) (emphasis 
addedV 



Further the Court's claim construction refers to the performance otaUthrte steps of the 



method. Only one of those steps requires the application of RF energy. However, Dr. Goldberg 
and ArthroCare completely ignoted the first step of the method - •positioning the electrode 



n 
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terminal into at least close proximity with the target site." (JTX-3, claims 1 and 23). Both 
ArothroCarc and Dr. Goldberg ignored return electrode contact with the tissue when the probe i$ 
being positioned before the RF energy is being applied. This misleading view is evident when 
Dr. Goldberg states **when we're talking about activation of energy, which is what the claims 
are referring to, they're limiting it to two very smalt periods ofdmeS (DX 415 at 1119) 
(emphasis added). But the Court's claim construction expressly rejected any time limit, and 
certainly is not limited to the rime period of activation of energy. Thus, Dr. Goldberg's assertion 
of -what the claims are referring to** is simply incorrect 

In fact, ArthroCare introduced absolutely no evidence that the method of using the 
accused products met these limitations of the * 592 patent under the Court's claim construction. 
Indeed, even all of its cross-examination of Smith & Nephew's witnesses was based upon the 
erroneous claim construction which ArthroCare had proposed, and which the Court had rejected. 
{See, e.g. 9 DX 415 at 933 and 1035-36). 

Instead, under the Court* $ claim construction, all of the evidence at trial showed that the 
return electrode frequently contacted tissue at various times when one or more of the three steps 
of the method was being practiced. As can be seen in the various sales-training videos (DTX 
315, DTX 316. and DTX 897), the three steps of the method arc continually being practiced - if 
the power is not being applied, the active electrode is being positioned for the next time that die 
surgeon applies the power* Thus, Dr. Goldberg's and ArthroCarc's evidence was not based on 
the Court's claim construction and cannot support a verdict of infringement 

The confusion regarding the time period in which one analyzes the use of the accused 
devices was further compounded in ArthroCare's closing argument, in which Mr. Bobrow 
mislcadingty argued: 



• ArthroCare attempted to mislead the jury when it twicestopped the Saphyre video at an mstant 
in the middle of the performance of the claimed method when the return was not contacting tissue 
<DX 415 at 985), and suggested this was proof of infringement. The Court's claim construction 

was clean the return electrode is not to contact the body "at a!T during performance 0 f the 
method and the method is not complete until all three steps arc performed 

12 
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There is no minimum lime period If energy is applied for three seconds and the 
return electrode is not in contact for those three seconds, and the active electrode 
is close tothe tissue, and RF energy is applied and all the other language is met, 
this is satisfied This is satisfied. 

Now, if in the fourth second, it hits the tissue, wcB, then it's not practicing the 
method. But if rathe fifth and sixth seconds, it's away from the tissue again, 
then it is. There is no rime limitation. 

1 can perform this method for rwo seconds. I could perform it for two rninutcs. 
There is no time limitation. 

(Tr. at 15S0-81) (emphasis added). While this Court indeed held that there were no temporal 

limitations to the performance of the chimed method, it also held mat that "the return electrode is 

not to contact the body** all during the performance of the chimed method" (4/9/03 

Memorandum Order at 2» Dl 353) (emphasis in original). Thus, if the energy was still on when 

the return electrode "hits the tissue** in the fourth second of Mr. Bobrow's example, there would 

be no infringement no matter what happened over the first three seconds. 

Finally, ArthroCarc presented no direct evidence that doctors do not touch the return 
electrode to tissue during use of the accused products. In feet, ArthroCarc presented no evidence 
that the doctors who used the devices actually used them to perform the method of the asserted 
claims. Dr. Goldberg's only opinion, and all that the evidence showed, was that "doctors have 
used the Saphyre after the [patents* issue] date in the United States.* (Thai 462; *ee abb Tf> 
46S-66 and 470). There is not one shred of evidence that the uses described by Dr. Goldberg 
were actually directly infringing the methods of the *592 patent. 

Dr. Goldberg ignored the Court's claim construction and presented its infringement case 
based on AithroCare's long rejected argument of what the claim means. ArthroCarc thus failed 
. to present any relevant evidence by which a reasonable jury could find that the use of any of the 
three accused products satisfies the return electrode "not in contact** requirement JMOL of non- 
infringement is proper* 



13 



A 17126 



F. . The '882 Patent 

1. There 1$ No Infringement Of Tbe Patent Because The 
Certificate Of Correction Is Not Valid 

Toe Certificate of Correction broadened the scope of claim I of the '882 patent by 
reducing the number of electrodes required by the claim. Prior to die Certificate of Correction, 
claim 1 of the '882 patent required four electrodes: an electrode terminal, an active electrode, a 
return electrode, and an electrically conducting termina!. (JTX-2 at col. 24 lines 8-12). After the 
Certificate of Correction, the claim required only two electrodes: an electrode terminal and a 
return electrode. (See Certificate of Correction attached to JTX-2). 

It was undisputed at trial that if tbe Certificate of Correction had not been obtained— or 
was invalid— Smith & Nephew would not infringe die '882 patent, because the accused Control 
RF and Saphyre products have only two electrodes. {See testimony of ArthroCare's expert. Dr. 
Goldberg, (Tr. 11I0)(DJ.415)).* 

As set forth in Smith & Nephew's brief in support of its motion for a new trial (filed 
concurrently), Smith & Nephew contends that the issue of validity of the Certificate or Correction 
should never have been submitted to the jury. However, since it was submitted to the jury, and 
there was no evidence supporting the jury's finding that the Certificate of Correction was valid. 
JMOL should be entered for Smith & Nephew on this issue. 

The controlling case on die validity of die Certificate of Correction is Superior Fireplace 
v. Majestic Products, 270 F.3d 1358, 1368 (Fed. Or. 2001). m that ease, the Federal Circuit 
explained that corrections are permitted under 35 U.S.C $ 255 only in order to correct "a mistake 
of a clerical or typographical nature, or of minor character, which was not the fault" of the PTO. 
As explained in Superior Fireplace, a mistake "of a minor character" may not broaden the claim. 
270 FJdat 1376. Since the Court has already determined here that the Certificate of Correction 
broadened the claim (DX 417 at 1550-51), and ArthroCare's expert Dr. Goldberg admitted as 

• ArthroCare tried to create some confusion with the jury by having its«pcrt. D^GoWberg. 
te^iythat the ElectroBlade product might be viewed as having 

1 1 1 1-13). However, this testimony was irrelevant and confusing, smce the '882 patent had never 
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much (D J. 41 5 at 1109-1 \% in order for the Certificate of Correction to be valid, the alleged 
44 mi stake" that was "corrected** roust Acre fore qualify as one H of a clerical or typographical 
nature.** 

A Certificate of Correction can validly correct a clerical or typographical mistake only if 
a review of the file history reveals (1) there was indeed a "clerical or typographical mistake** and 
(2) it is both -manifest" that mere is an error to be corrected and it is also "manifest" how to 
correct the error. 270 FJd at 1370. 

In Smith & Nephew's Opening Brief in Support of its Inequitable Conduct Case, Smith 

& Nephew showed how the Certificate of Correction at issue was actually obtained by 

ArthroCarc *s in-housc attorney, John Raffle, in order to broaden the claim so that it could sue 

Elhicon — in other words, that there was no "mistake" involved at alt (DX 442 at 35). 

However, putting that issue aside, the prosecution history and the testimony from trial shows that 

no reasonable juror could have found that either the alleged mistake or the solution for correcting 

the alleged mistake was "manifest," for at least the following four reasons: 

a* A Simultaneous Complementary Change to Claim 26 Show* 
That There Was No Manifest "Error" In Chum 1 

Mr. Raffle filed the Request for Certificate of Correction on December 17, 1997. (DTX 

306 at 234-35)* In the Request for Certificate of Correctkm, Mr. RafOc represented that the 

alleged "errors** being corrected arose in connection with an amendment he Hied during 

prosecution of the *832 patent application on March 25, 1997. (DTX 306 at 200-10). One of the 

atleged errors involved amending application claim 23 (which became patent claim 1) so that the 

claim required bom an "active electrode" and an "electrode terminal.- However, in that very 

same amendment, Mr. Raffle also amended application claim 52 (which became patent claim 26) 

so that it also required both an "active electrode" and an "electrode terminal." Thus, Mr. Raffle 

even been asserted against the BectroBlade product. {See. e.g*. ; Tr. at 1214; see also DX 405 at 

w Although the Request refers to claim ~23,** it is clear that this was a mistaken reference to the 
application claim number, and that the request sought to change claim I. (DTX 306 at 239; DX 
417 at 1510). 
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simultaneously amended the claims that would become claims I and 26 so that they both included 
an "active electrode," and an "electrode terminal ," (as well as a "return electrode"). {See Dl 417 
at 151 M J): 11 

Q, So just to review, in Claim I , in the second — in the third line, 
you changed active electrode to electrode terminal; right? 

A. Yes. 

Q. And in the third line of Claim 26, you lea active electrode all 
alone. You didn't change it; right? 

A. That's correct 

Q. Okay. And then in the sixth line of Claim 1, you lea active 
electrode again all alone, didn't change it; right? 

A. Correct, 

Q. And in the corresponding sixth line of Claim 26, you changed 
active electrode to electrode tentorial; right? 

A. Correct. 

Thus, anyone reviewing the fik history of die *SS2 patent would see that one instance of 
**activc electrode" was changed to -electrode terminal** in both claims 1 and 26, whereas the other 
instance of Active electrode" in both claims I and 26 was left unchanged. Accordingly, no 
reasonable juror could find that it was "manifest" that the term "active electrode" was m error in 
claim 1, or that it was "manifest" that "active electrode" should be changed to "electrode 
terminal" in claim I. 

b. The Amendments To Claims 1 And 26 Createdlnconslstent 
Antecedent Basis Problems - And There Was No Way Of 
Knowing Which Was Correct 

ArthroCare has argued that an error in antecedent basis in claim 1 supports the notion that 
the so-called -mistake" was "manifest" 

Generally, the first time an element is referred to in a claim, an indefinite article ("*" or 
-an") is used, whereas thereafter, a definite article ("the or "said") is used to show that the same 



11 A sidc-by-sidc comparison of Mr. Raffle's amendments to application claims 23 and 52 
(which became patent claims t and 26 respectively) was used to cross-examine Mr. Raffle at trial. 
(Exhibit A to accompanying Declaration of William J. Marsden, Jr. 
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claim clement is being described To use a definite article for the fust mention of a claim term is 
sometimes referred to as improper "antecedent basis,** 

In this case, as a result of the amendment Mr. Raffle made to claim 1, the terra "active 
electrode" did not have a proper antecedent basis. (JTX-2, col 24, lines 5-12), However, anyone 
reviewing the file history would see that there were other instances in the claims of the *SS2 
patent in which there was an improper antecedent basis. For example, as a result of the 
amendment Mr. Raffle made to claim 26, at the very same time as his amendment to claim 1, the 
term "electrode terarinar also did not have a proper antecedent basis, (JTX-2, col 25, lines 24- 
30). Thus, anyone reviewing the file history for the '882 patent would see that (a) Mr. Raffle 
amended claim t to include both an "active electrode** and an "electrode terminal,** but did not 
provide proper antecedent basis for the "active electrode,* and (b) at the very same time, he 
amended claim 26 to include both an "active electrode* 4 and an "electrode terminal," but did not 
provide proper antecedent basts for die "electrode terminal" 

Given this, it would not be possible for one reviewing the file history to determine (I) 
whether any error occurred at all, or if so (2) whether the error was in claim 1 or 26 or both, or (3) 
whether "electrode terminal" should be "active electrode" or "active electrode** should be 
"electrode terminal" Certainly, no reasonable juror could possibly find that any of this was 
"manifest." If anything, to the extent an antecedent basis error would be recognized at all, the 
most obvious way to correct the error would be to simply change "the" to "an" to correct the 
antecedent basis. 

c ArtbroCare** Failure To Object To The Examiner's 

Statement Of Reasons For Allowance Shows That There Was 
No "Manifest Error" In Claim 1 

Further, anyone reviewing the file history would see that the Examiner had relied on the 
alleged "mistake" in claim I when deciding to issue the *882 patent, and would thus not think that 
the alleged error was "manifest" 

As is not uncommon, the Examiner provided a statement of his reasons for allowing the 
% 8S2 patent to issue, which relied on the scope of application claim 23 as of June 22, 1997— £e., 
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before it was broadened by Mr. Raffle's Certificate of Correction (DTX 306 at 222) (emphasis 
added): 

The following is an examiner's statement of reasons for allowance: The prior art 
of record docs not disclose or suggest a method for applying energy to a target 
site on a patient body structure comprising providing an electrode terminal and a 
return electrode electrically coupled to a high frequency voltage source; 
positioning the active electrode m close proximity to the target site m the 
presence of an electrically conducting terminal and, applying a high frequency 
voltage between the electrode terminal and the return electrode, the high 
frequency voltage being sufficient to vaporize the fluid in a thin layer over at 
least a portion of the electrode terminal and to induce the discharge of energy to 
the target site in contact with the vapor layer. 

As can be seen, the Examiner's Reasons for Allowance was clearly based on the 
•^corrected" scope of application claim 23 as it essentially quotes that claim {compare die 
Reasons for Allowance with application claim 23 as set forth in the Amendment of March 25, 
1997,01X306 at 201). 

Moreover, anyone reviewing the file history would know tot such a statement of 

Reasons for Allowance is binding on the patentee, absent an objection by the patentee. SeeElkay 

Mfg. Co. v. Ebco Mfg. Gk, 192 T3& 973, 979 (Fed. Cm 1 999) (holding that failure to respond to 

an examiner's reason for allowance functioned as a disavowal of a different interpretation of the 

claim). Thus, since ArthroCare never objected to the binding statement of Reasons for 

Allowance, Acre is simply no way that anyone reviewing the file history would think tot it was 

-manifest- that there was an error in to statement, and thus in claim 1. 

dL The Alleged ErTors Were Not Even "Manifest* To Mr. 
Raffle 

As shown above, claims 1 and 26 both included an "active electrode** as wefl as an 
"ctectrooV: terminal," and toy bo A had antecedent basis problems, Mr. Raffle carefully reviewed 
both claims when the'SS2 patent issued. (DTX 306 at 235)^ 

Correction with respect to claim 1, and be was perfectly happy to leave claim 26 alone Ox. 1 541) 
(DX417): 

Q. On the certificate of correction, you did not ask to change data 
26; right? 

A. I believe thafs correct, yes. Claim 26. 
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-* Q. As issued. 

A. As issued That's correct 

<J. You did not ask to correct that? 

A* That's correct 
Thus, to Mr. Raffle himself, the inclusion of both an "active electrode" and an "electrode 
terminal" in a claim was not a "manifest" error, and an antecedent basis problem with respect to 
one of those electrodes was also not a "manifest" error. Of course, as shown in Smith & 
Nephew's Opening Brief in Support of its Inequitable Conduct Case, Mr. Raffle's true motive in 
seeking the Certificate of Correction was to broaden claim 1 of the '882 patent for ArthroCare *s 
lawsuit against Ethicoo, and had nothing at all to do with correcting any actual "errors." 

In light of this clear evidence, no reasonable juror could have found either the alleged 
errors in claim 1 of the *S82 patent to be "manifest," or the manner of correcting those alleged 
errors to be "manifest" Accordingly, JMOL should be entered that the Certificate of Correction 
is not valid, and therefore that there is no infringement of the '832 patent by the accused Smith & 
Nephew products. 

2. Non-suction Models of Smith & Nephew's Saphyre Products do Not 
Infringe Claim 54 of the '882 Patemt Because ArthroCare Has Failed 
to Prove that these Products Satisfy the Requirement of "Evacuating 
Fluid Generated at the Target Site with a Suction Lumen Having a 
IMstal End Adjacent the Electrode Terminal" 

Claim 54 of the '882 patent requires evacuating fluid with a suction lumen having a distal 
end adjacent the electrode terminal. Several of the Saphyre models accused of infringing this 
claim do not come with suction. Thus, it is impossible for these models to evacuate fluid and 
infringe claim 54. ArthroCare has admitted that these products do not infringe this claim. DA 
4 1 7 at 1493-94, DA 405 at 3. Thus, JMOL of non-intringemcnt of claim 54 is appropriate with 
respect to these products. 



19 



A 17132 



G. Smith & Nephew 1$ Not Liable For Contributing To The Infringement Of 
Any Claim Of The Patents-In-Suit 

Even if ArthroCarc had offered evidence of direct infringement by Smith & Nephew 

customers, ArthroCarc has not presented sufficient evidence from which a reasonable jury could 

find Smith & Nephew liable for contributory infringement under 35 VS.C. § 27t(c). As part of 

its case- in-chief on contributory infringement, ArthroCarc had to prove that Smith & Nephew's 

probes are not staple articles of commerce suitable for substantial non-infringing uses. See 35 

US.C. § 271(c). The focus of the analysis of noninfringing uses is the thing actually sold by the 

accused infringer. Hodosh v. Block Drug Co., 833 F.2d.l573, 157S (Fed Or. 19S7). Yet 

ArthroCarc never addressed the non-infringing uses, much less presented evidence that those uses 

are not substantial 

IndeeoVDr. Goldberg's only testimony on the contributory infringement or the non- 
infringing uses for Smith & Nephew's probes is: 

Q. Now, Dr. Goldberg, the last subject I have for you today has to 
do with contributory infringement. Have you formed an opinion about whether 
Smith & Nephew is contributing to the infringement of ArthxoCare's asserted 
claims through its sale of the Saphyre, the Control RF and the HectroBlade? 

A. Yes, I have. 

Q. Tell us your opinion, please? 

A. Smith St Nephew, by the fact that they are selling this device, 
teaching folks bow to use it in an infringing way, are certainly contributing to the 
infringement of these patents. 

Q. And can you tell us of any documents or other information on 
which you base your opinion? 

A. WeH all the documents we have just gone through, the 
instructions for use and the sales guides, are clearly pointing, they are teaching 
to, and providing product to infringe these patents. And an important point to 
add, in terns of the contributing to infiingement, h that, as I have shown, the 
documents themselves say that they are selling these devices to be used for 
• arthroscopic surgery, not for ether things. 

<Tr. at 499-500) (emphasis added). Not only is this testimony not supported, but it is also facially 

misleading and prejudicial. As discussed above, the patcnts-in-suit are not limited to arthroscopic 
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devices and methods, and in fact are directed to open surgeries. ArthroCare's continual emphasis 
on arthroscopic products wrongly suggested to the jury that, since ArthroCare's commercial 
products arc arthroscopic devices, Smith & Nephew's arthroscopic devices must infringe. This 
was unfair and misleading. 

As described above, Dr. Goldberg's opinions that the use of Smith & Nephew's probes 
infringe the patents~m-suit lack sufficient factual support, ignore die Court's claim construction, 
and was not disclosed in Dr. Goldberg's expert report Even if one accepts Dr. Goldberg's 
findings of infringement, it is readily apparent and uncontested that there are substantial non- 
infringing uses for the accused products that do not infringe the asserted claims of the patcnts-in- 
sutt m tact, there are numerous non-mfnnging uses for each of the accused products. 

Examples of uses of the accused products that do not infringe the '592, 'S82, and '536 
patent claims are using the probes to apply energy while the return electrode is in contact with 
tissue, using the probes to apply energy without creating a vapor layer, and using the probes as 
part of an electrosurgical system that does not have a fluid supply as part of a "unitary whole" 
elcctrosurgical system. 

Dr. Goldberg has testified that the accused products infringe the claims of the '592 patent 
because in use they are notahrays in contact with tissue while energy is being applied. (Tr.at 
421-22). In reaching this conclusion, Dr. Goldberg recognized mat the return electrode of the 
accused devices does frequently touch tissue while power is being applied. (Tr. at 421-22) ("as 
the videotape and Mr. Marsdcn suggested, very clearly there is occasional contact frequently 
...*•). It is thus uncontested mat using Smith & Nephew's probes to apply energy white the return 
electrode is in contact with tissue is a non-infringing use of these probes even under Dr. 
Goldberg's description of what constitutes infringement - 

Absent some evidence that these the non-infringing uses of Smith & Nephew's probes 
{Ije^ use with the return electrode in contact with tissue) are sot substantial non-infringing uses, 
no reasonable jury could conclude that Smith & Nephew is liable for contributory infringement 
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H. Smith & Nephew Is Not Liable for Inducement of Infringement of Any 
Claim of the Patents-in-Solt. 

Nor has ArthroCare offered evidence sufficient to support a finding that Smith Sc. 
Nephew has actively induced others to infringe any of me claims under 35 U.S.C. §271(b). To be 
liable for active inducement, the inducer must have "possessed the specific intent to encourage 
another's infringement and not merely that the defendant had knowledge of the acts alleged to 
constitute infringement" Mcnvilte Seles Corp. v. Paramount Sys„ Inc., 9X7 F 26 544, 553 (Fed. 
Cir. 1990). To prove inducement, ArthroCare bears the burden of proving first mat Smith & 
Nephew's customers directly infringe, for there is no liability for inducement without a 
corresponding act of direct infringement. Joy Technologies. Inc. v. Ftah. Inc., 6 FJd 770,774 
(Fed. Cir. 1993); Proctor <& Gamble Co. v. Nabisco Brands. Inc., 604 F. Supp. 1485, 14S7 (D. 
Del. 1985), overruled on other grounds. National Presto Industries, Inc. v. West Bend Co., 16 
FJd 1185 (Fed. Cir. 1996) (There can be no liability for inducement of infringement under 
section 271(b) unless an actual infringement in violation of section 271(a) is induced."). 
ArthroCare must also prove that Smith A Nephew induced that direct infringement ManvUk 
Sales. 917 F.2d at 553. Additionally, ArthroCare must show that Smith & Nephew bad actual 
intent to cause the acts which constitute the infringement Hewlett-Packard Co. v. Bataeh & 
Lomb Inc. 909 F-2d 1464. 1468-69 (Fed. Cir. 1990). 

ArthroCare offered no evidence that any customer of Smith & Nephew has ever used any 
one of the accused probes in a way that meets all of the limitations of any of the claims in suit 
Indeed, the only evidence ArthroCare introduced about how Smith & Nephew customers use the 
products came from Smith & Nephew clinical evaluation surveys, which do not address roost 
much less all of the elements required by the claims. (Di 410 at 466,471, and 484). 

In addition. ArthroCare did not prove that Smith & Nephew intends to cause other* to 
infringe any or the claims of the patents in suit ArmroCaie argued for the admissibility of 
otherwise inadmissible and highly prejudicial copying evidence, claiming that such evidence was 
relevant to show the intent to cause infringement element of its inducement charge. (Tr. at 24- 
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25). ArthjoCarc*s "copying" story, which consisted only of an adhominem attack and evidence 
that Smith & Nephew looked at certain ArthroCare products (with no evidence of actual 
copying), was wholly insufficient to show that Smith & Nephew actively induces any such 
infringement Moreover, ArthroCare introduced no "evidence** of "copying** related to the 
Saphyrc product 

ArthroCare also attempted to rely on evidence that Smith &. Nephew instructs users to 
avoid contacting non-target tissue with the return electrode of the Saphyre product (Tr. at 486). 
In arthroscopy, there is a well-recognized distinction between target and non-target tissue. Philip 
Eggers, one of the co-inventors of all three patents in suit, testified that tissue such as the 
meniscus is an example of target tissue and tissue such as cartilage is an example of non-target 
tissue. (Tr. at 351*352). Smith & Nephew does not instruct users to avoid contact with axy 
tissue, it only instructs users to avoid contact with non-targeted tissue* Thus, ArthroCarc's 
supposed evidence that Smith & Nephew is inducing infringement of the '592 patent claims by 
instructing surgeons not to contact non-targeted tissue with the Saphyre probe does not support 
Dr. Goldberg's conclusion, and, in fact, contradicts it 

ArthroCarc's evidence is insufficient to support a finding that Smith & Nephew's 

customers or users actually use the accused probes in a way that directly infringes any of the 

claims, much less that Smith & Nephew actively induces them to do so. 

L Because The Relevant Factual Evidence Is Undisputed. This Court Should 
Find The Asserted Claims Of The Fatentvln-Sult Invalid As A Matter Of 
Law 

It is well recognized that a finding of invalidity requires proof by clear and convincing 
evidence, Mahurkar v. CJL Bard, Jhc, 79 R3d 1572, 1576 (Fed Or. 1996> Nonetheless, where 
the relevant facts are undisputed— whether the references are prior art and what those references 
disclose— a jury may not simply ignore those facts to find the patent valid. See Verdegaai 
Brothers. Inc.. r, Union CHI Company OfCaUfornta, 814 F.2d $28, 632 (Fed. Or. 1987) (granting 
JNOV based on the *^mcoritradcted disclosure- of a prior art reference); see also IPPV 
Enterprises. LLC v. Echostar Communs. Corp., 191 F. Supp. 2d 530, 561-62 (D. Del 2002) 
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(granting JMOL based on "undisputed evidence* that the patent was invalid as anticipated and 
finding that no reasonable jury viewing the documentary evidence . . . could fetrly conclude 
otherwise"). If the prior art references show that all of the limitations of a patent claim are 
present, the trial court is required to enter JMOL of anticipation. See id.; Anderson v. liberty 
Lobby. 477 US. 242. 250-51 (1986) (The trial judge must direct a verdict if. under the 
governing law, there can be but one reasonable conclusion as to the verdict"); Richardson. Vleks. 
Inc. v. Upjohn Co.. Civ. Action No. 93-556-SLR, 1996 WL 3 1209 (D. Del.), a#Vf 122 FJd 1476 
(Fed. Or. 1997). (entering JMOL of invalidity where "the evidence, viewed in a light roost 
favorable to ptaintiffc nevertheless compels a verdict contrary to that of the jury"). 

1. There Are No Factual Disputes Relating To Validity 

In the present case, there are no factual disputes relating to validity. Fast, there is no 

dispute mat the six references relied on by Smith & Nephew are prior art Moreover, there is no 
real dispute about the relevant disclosures of these references, or of the patents-in-suit 

Smith & Nephew proved by clear and convincing evidence that each of the asserted 
claims of ft* patents-in-suit is invalid. Us expert, Dr. Taylor, showed how— on a limitation-by- 
linritation basis— various prior art patents and articles anticipate die asserted claims of the '536 
(DA 416 at 1294-13 13), '882 (DA 416 at 1313*25) and '592 (DA 416 at 1325-34) patents. 
Similarly, Dr. Manwaring, one of Smith & Nephew's other experts, also showed that the '882 
patent is Invalid, (DA 414 at 883-96). ArthroCare, on the other hand, failed to put forth amy 
evidence to rebut Smith & We?he**s prima facie showing of invalidity, and called no witnesses 
to testify on validity. Thus. ArthroCare foiled to meet its burden to introduce rebuttal evidence 
showing that the claims are valid. U.S. Environmental Prods. Inc. v. WestaU. 91 1 F.2d 713, 716 
(Fed. Or, 1 990) (holding that once a defendant demonstrates » prima facie case of invalidity, the 
patent holder must come forward with convincing evidence to rebut the showing); see also Hycor 
Corp. v. Schlueter Co.. 740 F.2d 1529, 1537 (Fed. Or. 1984). 

Instead, all ArthroCare did was cross-examine Smith & Nephew's experts. But 
ArthroCare's cross-examination fell far short of creating a record that can support the jury's 

24 



A 17137 



verdict that the assarted claims are valid. Nothing brought out in the cross-examinations of Drs. 
Taylor and Manwaring undermined the limitations-limitation analysts presented by these 
experts, ArthroCare's counsel merely cited irrelevant concessions related to claim construction 
arguments that ArthroCare had proposed* and that this Court had already rejected. In light of the 
verdict of validity, ArthroCare's focus on irrelevant cross-examination topics clearly confused the 
jury, since none of these "concessions** rebutted Smith & Nephew's clear and convincing 
evidence of invalidity. Thus, no reasonable jury could have failed to lave found the patents 
invalid, and the jury's verdict cannot stand. Fannu v. Jolab Corp.* 155 FJd 1344, 1348 (Fed. Cir, 
1998). 

r The *536 Patent 
Smith & Nephew proved by clear and convincing evidence that the asserted claims of the 

*536 patent are invalid. Specifically, Dr. Taylor provided a limitatka-by-h*mitation analysis of 
how the ElsSsser and Roos Article (DTX 59A and 59B; DX 416 at 1294-1300), the Roos '198 
patent (DTX 11; DX 416 at 1300-05), the Doss *007 patent (DTX 17; DX 416 at 13O5-09X ami 
the Pao *499 patent (DTX 21; DX 416 at 1309-13) each anticipate the asserted claims of the '536 
patent ArthroCare provided oo rebuttal evidence to contradict Dr. Taylor's testimony, and 
instead relied on its cross-examination of Dr. Taylor to do nothing more than confuse the jury. 
However, Dr. Taylor did not waver or contradict his testimony during cross-examination, and his 
testimony did not provide ArthroCare with the rebuttal evidence ft needed to overcome Smith & 
Nephew's prima facie case of mrvalidity. 

* The Pao M99 Patent 
Perhaps the most obvious example of how ArthroCare confused and misled tbejwy, and 
of the jury ignoring the evidence with respect to the issue of invalidity involves the Pao '499 
patent (DTX 21, Exhibit hereto). In his direct testimony, Dr. Taylor showed how the Pao *499 
patent disclosed every limitation — on a limita tion-by-limitatioa basis — in claims 46 and 56 of the 
'536 patent, as well as the unasserted independent claim 45 (DX 416 at 1309-13; Exhflnt By 
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to its cioss-examination of Dr. Taylor relating to the Pao '499 patent (DX 416 at 1405- 
12), ArthroCate only asked him about one claim limitation— "the return electrode being 
sufficiently spaced from the electrode terminal to minimize direct contact between the return 
electrode and the patient's tissue* But this is a limitation that is found onty to claim 47 of the 
•536 patent (see JTX-1, claim 47 at col 18, lines 32-36). which is the one clahn against which 
Smith & Nephew did not assert the Pao '499 patent (DX 416 at 1728). Thus. ArthroCare's 
cross-examination of Dr. Taylor on this issue was completely irrelevant and misleading. 

Since ArthroCare did not offer any rebuttal evidence and did not even cross-examine Dr. 
Taylor with respect to any other claim terra, it was undisputed at trial that the Pao '499 patent 
anticipates claims 45, 46. and 56 ofthe '536 patent Yet the jury found otherwise. Thus.JMOL 
of invalidity ofthese claims must be entered. Verde^aat Bros„%U f2i at 632; US. 
Environmental Prods^ 911 F.2dat7l6; Hycor. 740 F2d at 1537. 

b. The Doss '007 Patent 
b his direct testimony. Dr. Taylor also showed how the Doss '007 patent (DTX t7. 
Exhibit 3) disclosed every Kmitanon-on a ltoutetk»^ltou^onbas»--of claims 45, 46, and 
47 ofthe *536 patent (DX 416 at 1 305-09; Exhibit Q. In its cross-examination of Dr. Taylor, 
ArthroCare asked him about only two claim Imitations: "return electrode" and "connector 
located at the proximal end of the shaft." See JTX-1 , claim 45 at col. 18, lines 18-22.° But once 
again ArthroCare failed to elicit any testimony that Smith 4c Nephew's invalidity case. 

L Return Electrode 
Dr. Taylor explained that the Doss '007 patent discloses a return electrode under the 
Court's claim construction. (DX 416 1306*7. 1455-57). ArthroCare did not introduce any 
contrary testimony, and Dr. Taylor did not waver in his opinion on cross-examination. Instead of 
seeking any relevant testimony, ArthroCare asked a scries of irrelevant and misleading questions 
regarding possible tissue effects by the return electrode. (DX 416 at 1380-99). 

» These limitations are found in independent claim 45. "Since the patentee D < ^. no *^** e 
vald^ofX dependent claims separately, their validity will stand or M ^Independent 
Sm[45].- Rich*rdson-r,chv. Upjohn Co., l22FJd 1476, 1480 (Fed. Or. 1997). 
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First* AxthroCarc asked Dr. Taylor whether the term "return electrode" was explicitly 
used in the Doss *007 patent (DX 4 16 at 1380). ArthroCare was apparently trying to mislead 
the jury by suggesting that the words -return electrode** must Toe explicitly disclosed or.the 
reference does not anticipate. This is clearly wrong, as claim limitations can be inherently found 
in a reference SeeMEHUBiophQe Int 7 Corp. v. Milgrcum, 192 F3d 1362, 1365 (Fed. Cir. 
1 999); see also Tyler Refrigeration v. Kysa Ind Corp^ 777 R2d 687, 689 (Fed. Cir. 1985). Thus, 
ArthroCare 's attempt to show that an inherent limitation is not explicitly disclosed docs not rebut 
Smith & Nephew's anticipation case. MEHUBiophile Int 7 Corp., 192 F3d at 1366; Verdegaat 
Bros.. Inc. v. Union OH Co. o/Cai^ 814 R2d 628, 630 (Fed. Cir. 1987). 

ArthroCare then set out on a path of questioning that not only ignored the Court's 

construction of the claim term -return electrode,** but also reargued the claim construction that it 

had originally proposed and that the Court had rejected ArthroCare had sought a claim 

construction that the return electrode would have minimal tissue effect (Joint Claim 

Construction Statement) (DLL 270 at 9). The Court squarely rejected ArthroCare's proposed 

claim construction, and instead held that "fajs contrasted with an active electrode, the term •return 

electrode* means 'an electrode having a larger area of contact than an active electrode, thus 

affording a lower current density.*" (4/19/03 Memorandum Order at 4) (DX 353). Yet 

ArthroCare ignored the Court's claim construction, and attempted to mislead the jury by asking 

questions related to tissue effect by the return electrode. At this point in the trial, die Court 

expressed some concern that the question may be misleading "because it is maybe inconsistent 

with what I've said.- (DX 416 at 1389). The Court went on: 

THE COURT: Well, if you are saying there is no difference between the two, I 
mean I do believe that under this definition there has to be a difference between 
the active and the return. If you are saying and your point is that in the [Doss) 
prior-art re ference there is no difference between the two, then that is an 
appropriate Imc of cross* 

ArthroCare'5 counsel then assured the Court that that was his intention to show 
specifically that there was no difference between the two electrodes. (DX 416 at 1389*90). 
However, following this interchange, ArthroCare did not attempt to show that there is no 
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difference between the two, but instead went right back to asking about tissue effects (DA 416 at 
1396): 

So again, my question, sir, simply is, is each electrode designed to 
cause a tissue effect? 

A. Yes. 

This line of questioning is clearly misleading as it fails to take imo account the Court's 
claim construction, which permits the return electrode to have a tissue effect Moreover, Dr. 
Taylor's answer in no way contradicts his prior testimony, nor his testimony on redirect (DA 416 
at 1455-57) (emphasis added): 

Q. Did you use the Court's definition of return electrode in deterauning 
whether or not the Doss reference had a return electrode? 

A. Yes. 

Q. And what is the critical clement of the Court's definition of whether 
or not something constitutes a return electrode? 

A. Tht critical dement is an electrode havint « Usrgcr area of contact 
than an active electrode, thus affording a lower current density. 

Q> And when you reviewed the Doss patent, did you find such an 
electrode? 

A. Yes. TTicouta electrode is -jiitf^ 

m 9 m 

And just on the basis of plane geometry if you assume both electrodes 
have the same thickness, the outer electrode will have more surface area. 

q # And does that outer electrode meet the Court's definition of a return 
electrode? 

A- I believe it docs. 

Thus, ArthroCare failed to rebut Dr. Taylor's clear and convincing testimony that the 
Doss *007 patent discloses a return electrode. 
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IL Connector Near the Proximal End or the Shaft 

Dr. Taylor testified that that the Doss '007 patent discloses a connector near the proximal 
end of the shaft (DX 416 at 1307), pointing specifically to col 3, lines 30-34, which provides as 
follows: 

Reference is made to Fig. 9 which schematically shows a two-electrode 
embodiment of the invention. A source of alternating voltage 12 such as a radio- 
frequency generator producing a 0.1 to 20 megahertz electric current is operabry 
connected to electrodes 14 and 16. 

This disclosure clearly meets this Court's interpretation of ••connector" (4/9/03 

Memorandum Order at 2) (DX 353): 

The word connect means *to bind or fasten together, join or unite; Unkf The 
word "connector" in terms of the *536 patent, shall be construed to mean a 
"structure that electrically links the electrode terminal to the high frequency 
power supply* 

m its definition, the Court did not require that the connector be removable. Thus, a wire 
that passes through the proximal end of the device as shown in Figs* 7 and 9 of the Doss *007 
patent would be a "connector 1 * under the Court's construction. 

However, in its cross-examination, ArthroCaic once again ignored the Court's claim 
construction, and asked only whether the location of the connector was explicitly disclosed (DX 
416atl400): 

Q. And here in the Doss *007 patent, would you agree with me that 
there is no disclosure of where the connector is located, in other words, mere is 
nothing that tells you where the connector is located with respect to the shaft? 

A. Hold on a second I believe that's correct There is no specific 
mention of the location of that 

As discussed above, mis is both misleading and legally incorrect because elements that 
arc inherently disclosed still anticipate. Therefore, ArthroCare dM not rebut Dr. Taylor's 
testimony that the Doss '007 patent discloses a connector near the proximal end of the shaft. 
Verdegaal Bros., 818 R2d at 631; JPPr Enterprises, LLC, 1*1 F. Supp. 2d at 361-62. 

Because the return electrode and connector elements were the only ones that ArthroCare 
even a ttempted to demonstrate were not m the Doss '007 patent, and because ArthroCare patently 
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failed in that attempt, ArthroCare did not rebut Smith & Nephew's prima facie case that the 
claims 45, 46, and 47 of the *536 patent are invalid as anticipated by the Doss '007 patent and 
JMOL of invalidity should be entered based on this reference. US Environmental Prods^ 91 1 
F.2d at 716; Hycor* 740 F.2d at 1537. 

c The Elsasser and Roos Article and the Roos '198 Patent 
to his direct testimony. Dr. Taylor showed how both the Elsasser and Roos Article (DTX 
59A and 59B) and the Roos M98 patent (DTX 1 1, Exhibit 5) disclosed every limitation— on a 
limitation-by-limitation basis— of claims 45, 46, 47, and 56 (Ross M98) and 45, 46, and 56 
(ElsSsser and Roos Article) of the '536 patent (DX 416 at 1294-1305; Exhibits D and E), In its 
cross-examination of Dr. Taylor relating to these references, ArthroCare asked him only about 
two claunbratarioiis— "electrically conducting fJuicT and "connector near the proximal end of 
theshaft." See JTX-1, claim 45 at cot IS, lines 18-25. Again, the validity of the dependent 
claims, which ArthroCare did not separately challenge, stands or fells with the independent claim. 
RUhardson-Vich, \22 T3d at 1480. And again, ArthroCare failed to rebut Smith <k Nephew's 
clear and convincing invalidity proof 

L Coanector Near the Proximal End of the Shaft 
ArthioCare cross-examined Dr. Taylor with respect to the "conneetof limitation in die 
Roos *19S patent, but not with respect to the ElsSsser and Roos Article, hi any event, it was 
undisputed at trial that the Rooe M98 patent and the Elsasser and Roos Article both disclose a 
connector at die proximal end of the shaft (DTX 11 at col 7, lines 1-7) (emphasis added): 

In the present embodiment, two leads 16 pass outwards fi^m the cylindrical . 
neutral electrode 11, which at 20 are combined to form a single cable, leading u> 
the rear end of the endoscope 13. The neutral electrode 1 1 is connected via a 
further insulated cable 14 to the high frequency generator... 

Figure 7 and claim 1 further disclose a coim^torODTX U atcd.7 > bn«5l): 

Insulated cable means for connecting said treatment electrode to one pole of a 
high-frequency generator... 

Similarly, Figure 9 of tbe Elsasser and Roos Article clearly shows a removable connector near the 
proximal end of the endoscope. (DTX 59A at 133, Fig. 9) (Marsden Dec. Ex. 6) 
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It is clear that these disclosures in the Roos * 198 patent and the Elsasser and Roos Article 
satisfy the limitation "connector near the proximal end of the shaft electrically coupling the 
electrode terminal to the elcctrosurgical power supply,** as construed by the Court First the 
Court held that the term "connector** simply means **a structure that electrically links the 
electrode terminal to the high frequency power supply.** (4/9/03 Memorandum Order at 2) (D.L 
353). In its definition, the Court did not require that the connector be removable. Thus, a wire 
that passes through the proximal end of the device would be a connector under the Court's 
construction. The Roos * 1 98 patent at Figure 7 and coL 7, lines 1-7 and the Elsasser and Roos 
Article at Figure 8 both show that all the wires lead to the rear (proximal end) of the endoscope. 
Thus, bom references disclose a connector that is located at the proximal end of the shaft. 

Second; Dr. Taylor testified mat the Roos * 198 patent and the Elsasser and Roos Article 
each disclose a connector near the proximal end of the shaft. (DX416at 1298 and 1302-03, 
respectively; see aho Exhibits D and E), For example. Dr. Taylor explained how the Roos *198 
patent discloses a connecter at the proximal end of the shaft (DA 416 1301-03) (emphasis 
added): 

Q. Have you done an element •by-el ement comparison of the teachings 
of the Roos * 198 with the claims of the '536 patent? 

A. Yes, 1 have. 

• ♦ ♦ 

A* - A connector, requires a connector, coupling the shaft to the 
electrosurgical power supply. And that element is satisfied by Figure 7 and the 
text in Column 7, Lines I through 5. And also in Claim 1, as described here in 
this text So that element is satisfied. 

Dr. Taylor also explained that the disclosure of the connector in the Roos M98 patent was 
inherent (DA 416 at 1371-72): 

A. You do realize that all icscctoseopcs have connectors at the back 
end of the resectoscope. 

»** 

A. There is nothing in the * 198 patent that says it explicitly. But there 
are no resectoscopes on the market that don*t have a connector at the end, on the 
back of the resectoscope. 
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ArthroCare again did not introduce any contrary testimony and Dr. Taylor never wavered 
in his opinion. Instead, ArthroCare only asked whether the location of the connector was 
explicitly described in the Roos *198 patent (DX 416 1371). These questions were irrelevant 
since dements do not have to be explicitly recited to be found in a prior art reference. See 
MEHUBiophile. 192 FJd at I36S; Tyler Refrigeration, 777 F.2d at 687. 

Further, ArthroCare did not present any evidence, not even through cross-examination, to 
contradict Dr. Taylor's testimony that the EUSsser and Roos Article discloses a connector at the 
proximal end of the shaft. And ArthroCare did not ask a single question about the connector's 
location in the Elsasser and Roos Article. 

IL Electrically Conducting Fluid 
The other issue on which ArthroCare cross-examined Dr. Taylor related to the 
"electrically conducting fluid" limitation. Despite AithroCare*s lengthy cross-examination of Dr. 
Taylor, it was undisputed at trial that claim 1 of the Roos * 19S patent and the Elsasser and Roos 
Article both explicitly disclose electricanyccmducting fluid. Claim ! of the Roos U9S patent 
reads: 

[A] space being formed between said treatment electrode and said neutral 
electrode which is adapted to be filled with liquid to provide ctectricai 
conductance between said electrodes. 

(DTX tl at col. 7, lines 59-62) (emphasis added). Similarly, the Ekfisser and Roos Article also 
explicitly discloses electrically conducting fluid: 

[The device) offer[s] the high-frequency current a path to balance fee potential 
difference that would be so short and offer suck a low resistance that aberrant 
currents or leakage currents do not even occur... The current Jlom dxrecOyfrom 
the cutting hop to the neutral electrode through the adjacent tissue to be cut 
and the irrigation liquid. 

(DTX 59B at 4) (emphasis added). 

It is dear that the liquid to provide electrical conductance" in claim I of die Roos * 198 
patent and the "irrigation liquid" which tt oBcr[s] such a low resistance" in the Elsasser and Roos 
Article are both the same as -electrically conductive fluid" as used in the *536 patent, for at least 
two reasons. 
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First, the words used in claim t of the Roos '198 patent and in the EtsSsscr and Roos 

Article both clearly meet this Court's interpretation of "electrically conductive fluid" (4/9/03 

Memorandum Order at 3) (DJ. 353): 

~(E]lcctricafly conducting fluid" and ••electrically conductive fluid" shall be 
construed to mean "any fluid that facilitates the passage of electrical current** 

In its dc finition, all the Court required was that the fluid "faciKtateQ the passage of 
electrical current" Of course, a liqukT is a type of "fluid," and since "facilitate" means simply 
"to make easier " a "liquid to provide electrical conductance" in claim I of the Roos M98 patent 
squarely meets this Court's definition of "any fluid that facilitates the passage of electrical 
current" Similarly, the Irrigation liquid" that -oflerts) such a low resistance" would dearly 
"facilitate the passage of electrical current" 

Second, the testimony at trial was undisputed that die Roos '198 patent and the Ebasser 

and Roos Article both disclose the use of electrically conducting fluid. Dr. Taylor testified that 

the Roos '198 patent and the Elsasser and Roos Article each disclose electrically conducting 

fluid (DX 416 at 1299 and 1303, respectively). For example, Dr. Taylor explained that claim I 

of the Roos 9 1 98 patent explicitly discloses electrically conducting fluid (DX 416 at 1301-03) 

(emphasis added): 

A. ... The Roos U98 patent basically follows up on tbe work that 
Doctors Els2sscr and Roos did in their article and if* a bipolar electrosurgical 
device for the treatment of prostate and bladder tissue, commonly known as 
TURP. 

* • * 

It oho requires an electrically conducting fluid supply, directed to tht 
target six and generating current, flow path between the active and return 
electrode. That is dlagrammadcalfy shown here in Figures 7 and i and oho 
specifically called out in Claim I, basically the last tine in Claim L So that 
element is satisfied. 

Q. Just to pause on this one for a moment, that language that is 
quoted below the [demonstrative exhibit] drawing comes from Claim 1 of the 
Roos * 198 patent? 

A. That's conect 

Q. That is where you found support for the electrically conduct(ing) 
fluid limitation? 
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A. Yes. 

ArthroCarc did not introduce any contrary testimony, and did not call its own expert Dr. 
Goldberg to testify in rebuttal to Smith & Nephew's invalidity case. Dr. Taylor never changed 
his opinion. Instead, ArthroCare's strategy was to once again mislead the jury by having Dr. 
Taylor "admit" irrelevant facts that in no way contradicted or overcame the fact that these 
references disclose electrically conducting fluid. 

For example. Dr. Taylor testified under cross-examination that the Roos * 198 patent and 
the Osasser and Roos Article do not use the words "saline** or "ringer's lactate.** (D.I. 4 16 at 
1375). However, this line of questioning was misleading since the userted claims of the % 536 
patent do not require that the electrically conducting fluid be saline or ringer's lactate." Thus, 
ArthroCare failed to rebut Dr. Taylor's clear and convincing testimony that these references 
disclose an electrically conducting fluid under the Court's claim construction. 

ArthroCarc also questioned Dr. Taylor about how some other prior art monopolar TURP 
devices used glycine or other non-conductive fluids (DJ. 4 16 at 1339X apparently trying to 
suggest some connection between TURP procedures and non-conductive fluids. 14 However, such 
a suggestion does not change the unchallenged fact that claim 1 of the Roos * 198 patent explicitly 
discloses using electrically conducting fluid as Dr. Taylor testified. 

ArthroCare also attempted to confuse the jury by pointing to embodiments in the Roos 
' 1 98 patent that used contact between the return electrode and the tissue to provide some of the 
electrical connection. (DJ. 416 at 1345). However, Dr. Taylor pointed out that "this is not the 
embodiment that 1 talked about and it's not an embodiment that I described.** (/<£). ArthroCare** 
focus on other embodiments is misleading. It is well-settled that all that is needed to anticipate is 
one anticipating embodiment or disclosure, even if other embodiments might not anticipate. See 

M The saline limitation is found only in asserted claims 11 and 32 of the *592 patent The 
references Smith & Nephew relied upon for anticipation of the *592 patent, the Doss *007 patent 
and the Slager article, explicitly disclose saline. 

14 The Roos * 198 patent and ElsSsser and Roos Article both describe devices that can be used in 
procedures other than TURP (DTX-l 1 at Cot I > lines 1 8-22; DTX-59B at 5). 
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Ultradent Prods^ Inc. v. Life ~Uke Cosmetics. /nc„ \ 27 FJd 1065, 1068 {Fed. Or. 1997) (holding 
that the district court erred in limiting the disclosure to the non-anticipating prefened 
embodiment when the other embodiments may anticipate). Therefore, this line of questions also 
did not rebut Dr. Taylor's direct testimony. 

Finally, ArthroCare pointed to a later-issued patent, the Roos '667 patent (PX-605) (Tr. 
at 1359-70). However, Dr. Taylor testified that the Roos '667 patent was irrelevant to his opinion 
that electrically conductive fluid was used in the Roos '198 patent (DA 416 at 1365-66) and 
ArthroCare adduced no evidence to the contrary. 

None of Dr. Taylor's cross-examination testimony in any way contradicted his direct 

testimony, or die explicit disclosures of the references, that both the Roos * 1 98 patent and the 

Elsasser and Roos Article clearly disclose an electrically conducting fluid. Thus, because 

ArthroCare put on no other evidence on this point, ArthroCare has not rebutted Smith & 

Nephew*s prima Jade case that the asserted claims of the '536 patent ate invalid as anticipated by 

the Elslsser and Roos Ankle and the Roos '198 patent, and JMOL of invalidity of claims 46, 47, 

and 56 based on these references is clearly warranted. US. Environmental Prods^ 911 ¥26 at 

716; Hycor. 740 F.2d at 1537. 

1 The >8*2 Patent 
Smith & Nephew also proved by clear and coavincing evidence that the asserted claims 

of the *882 patent are invalid. Specifically, Dr. Taylor provided a limitatton-by^irnitatiott 

analysis of how the Manwaring * 138 patent (DTX 46; DX 416 at 1313-17) anticipates claims I, 

13, and 54 and the Slager Article (DTX 65; DX 416 at 1317-20) anticipates claims 1,- 13, 17, and 

54 of the *882 patent. Dr. Manwaring, one of Smith & Nephew's other experts, also testified that 

the Manwaring * 138 patent anticipated claims 1, 13, and 54 of the '882 patent (DX 416 at 886- 

96). Dr. Taylor further testified that the asserted claims are invalid as not enabled under 35 

§ 1 12, because the supposed new process of "coblation" is not adequately described to 

differentiate it from the prior art (DX 416 at 1320-25). 
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ArthroCare once again provided no rebuttal evidence to contradict Dr. Taylor's and Dr. 
Manwaring's testimony, and instead relied on its cross-examination of these experts to confuse 
— d mislead the jury. However, neither Dr. Taylor nor Dr. Manwaring wavered or contradicted 
their testimony during cross-examination, and their testimony went unrebuttctL 
a* The Slager Article 
In its cross-examination of Dr. Taylor relating to the Slager Article (DTX 65), 
ArthroCare asked about two claim limitations— "at least a portion of the energy induced is in the 
form of photons having a wavelength in the ultraviolet spectrum" and ^evacuating fluid generated 
at the target site*: as well as a portion of the preamble to claim 1 of the *882 patent— "applying 
energy to a target site on a patient body structure." However, ArthroCare failed to rebut Smith & 
Nephew*sprii»a^cie case of invalidity of the *SS2 patent. 

L UVPhotoas 

Dr. Taylor testified that the Slager Article discloses energy in the form of photons having 
a wavelength in the ultraviolet spectrum (UV photons), which is a limitation in claim 13. (DJ. 
416 at 1319; Exhibit F). ArthroCare did not introduce any contrary testimony. Instead, 
ArthroCare attempted to mislead the jury by suggesting that, because UV photons were not 
explicitly disclosed, UV photons were not present at aH (Dl 416 at 1419-21). 

However, Dr. Taylor explained, in detail, why the production of UV photons is inherently 
disclosed in the Slager Article based on principles of elementaiy chemistry: 

q. So just from seeing a spark, just from seeing that flash of light with 
the naked eye, you can't tell whether or not there is ultraviolet light in there or 
whether there isn't True? 

A. That's true, except you can H have a spark in aqueous solution 
without the UV tight* 

» « * 

Q, So you didn't do any tests and you didn't look at Ac literature; 
correct? 

A. Right One has to realize, though, that ifyouhave a spark in an 
aqueous solution, especially a sodium chloride aqueous solution* that you will 
generate UV photons because of the transition of the hydroxy! Ion. You will 
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also generate what we would consider to be orange, yellowish-orange light, 5*0 
nanometers, because of the sodium Ion transition. That is college chemistry. 
(D.L 416 at 1419-20) (emphasis added). 

Dr. Taylor's testimony that the Slager Article inherently discloses the production of UV 
photons was not rebutted by ArthroCare, and therefore, for purposes of anticipation analysis, it 
does contain that limitation. Seegenerally Verdegaal Brothers, 8i4R2dat631 (holdingthata 
patent claim is anticipated by a reference that cither explicitly or inherently discloses all of the 
claim limitations). 

tL Evacuating Fluid Generated at the Target Site 
Dr. Taylor also testified that the Slager Article discloses evacuating fluid (bubbles) 
generated at the target site, which is a limitation in claim 54. (DJ. 416 at 1320; Exhibit FX 
ArthroCare did not introduce any contrary testimony and Dr. Taylor never wavered on cross* 
examination. Instead, ArthroCare again attempted to mislead the jury by suggesting that, because 
the exact suction technique was not explicitly disclosed, that a suction lumen adjacent the 
electrode terminal is not disclosed. (DX 416 at 1425-26). 

v UL Applying Energy to a Patknt Body Structure 

Dr. Taylor testified that the Slager Article anticipates claim 1 of the * 882 patent <Tr. at 
1319; Exhibit F). Again, ArthroCare did not introduce any contrary testimony and instead 
attempted to mislead the jury by suggesting that, because the tissue used by Slager was a piece of 
aorta tn a lab dish, the Slager Article did not disclose a "method for applying energy to a target 
site on a patient body structure- as set forth in the preamble of the *882 patent (Tr. at 1426-2$). 

The reference to "patient body structure" merely sets forth the intended environment of 
use in the preamble of Ac claim, and does not constitute a claim Kmitatiiwu See Allen Eng'g 
Corp. v. BarteU Indus^ inc., 299 TJd 1336, 1346-47 (Fed Ctr. 2002); Bristol-Myers Squibb Co. 
v. Ben Venue Labs,. Inc., 246 F3d 1368, 1373-75 (Fed. Cir. 2001). 

Moreover, ArthroCare^ suggestion is completely undercut by the position it took with 
respect to conception and reduction to practice of claim 1 of the '882 patent In particular, in 
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order to avoid some of Smith & Nephew's prior art, ArthroCare asserted that claim 1 of the *8S2 

patent was reduced to practice by June lS r 1°93. (DTX406). However, Philip Eggers, one of the 

inventors of the patents-hi-suit, testified that as of 1993 his experiments had not progressed to 

being used in live patients, but only involved chicken parts in bowls of saline (D.L 4 10 at 29$}: 

Q. My question to you, Mr. Eggers, is: As of January 25, 1993, or 
February 8, 1 993, the development of your invention had not progressed to the 
point that it was being used on actual patients; right? 

A. That's correct 

Q. It was only being used in experiments in bowls of saline on various 
chicken parts; right? 

A. Correct. 

Thus, die inventor hirnselfbelieved that experiments in bowls of saline were covered by 
methods of applying energy to a target site on a body structure. 15 ArthroCare cannot have it both 
ways. If experiments on chicken parts in bowls of saline were sufficient to constitute reduction to 
practice of a "method for applying energy to a target site on a patient body structure," then a prior 
art method invoivmghurM^ 
method. Accordingly, ArthroCare did not 

conclusion that the Slagcr Article anrictpates the asserted claims of the '882 patent. 

Therefore, ArthroCare failed to rebut Smith & Nephew's prima facie case of invalidity 
based on the Slagcr Article, and JMOL of invalidity of claims 13, 17, and 54 based on this 
reference is warranted. US Environmental Prods., 9\l ¥2* at 716; Hycor> 740 F.2d at 1537. 
b. The ManwaringU38 Patent 

In its cross^xamination of Dr. Taylor relating to the Manwaring H38 patent (ETTX 4$), 
ArthroCare asked him about two claim limitations— "at least a portion of the energy induced is in 
the form of photons having a wavelength in the ultraviolet spectrum" and "evacuating fluid 
generated at die target site." ArthroCare also asked about these same two limitations in its cross- 

w Claim 1 of the '882 patent was reduced to practice in June 1993. and there is no evidence that 
the invention progressed to use in live patients in that time. Further, the language in die *592 
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examination of Dr. Manwaring. However, ArthroCare failed to rebut Smith & Nephew's 
invalidity case in either cross-examination, and did not introduce any rebuttal evidence of its own. 

I UV Photons 

Dr. Taylor testified that the Manwaring *138 patent discloses UV photons, {JD1 416 at 
1316; Exhibits G and H). ArthroCare did not introduce any contrary testimony. Instead, 
ArthroCare attempted to mislead the jury by suggesting that, because Dr. Taylor did not test for 
UV photons, UV photons were not present at all (Dl 4 1 6 at 1429). However, as discussed 
above, Dr. Taylor explained why UV photons are inherently present when you have sparking in 
an aqueous solution, such as the sparking found in the Manwaring * 138 patent, as a matter of 
elementary chemistry. (See D.L 416 at 1316 and DTX 46 at coL 6, fanes 50-63). 

Dr. Taylor's opinion was corroborated by Dr. Manwaring. (DJ. 414 at 893*95 and 917- 
19). ArthroCare did not introduce any contrary testimony and Dr. Manwaring also never wavered 
on cross-examination. Instead, ArthroCare attempted to mislead the jury by suggesting that, 
because UV photons were not explicitly disclosed, UV photons were not present at all (DX414 
at 897-98). But making such a suggestion does not satisfy ArthroCare's obligation to introduce 
evidence relating to validity* Verttegooi Bros.. 814 F2d at 631; XPPF Enterprises* LLC. 191 F. 
Supp. 2d at 561-62. 

Thus, ArthroCare failed to rebut the testimony of cither Dr. Taylor or Dr. Manwaring 
regarding the inherent presence of UV photons. 

fl. Evacuating Fluid Generated at the Target Site 

Dr. Taylor testified that the Manwaring * 1 38 patent discloses evacuating fluid generated 
at the target site. (DJ. 416 at 1316-17; Exhibits G and H). ArthroCare did not introduce any 
contrary testimony. Instead, ArthroCare attempted to obfuscate the issues and mislead the jury by 
suggesting an improper Kmitations to this claim. 



patent, which was reduced to practice in February 1993, includes almost identical language: 
"method for applying energy to a target site on a body structure on or within a patient's body." 
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First, AnhroCare attempted to mislead the jury by suggesting that off of the fluid at the 
target site must be evacuated (DJ. 416 at 1432-33) (emphasis added): 

Q. Right But you are not going to take the fluid from this region at the 
tip and suck all of the fluid way oter here, way up into Ike device and leave no 
fluid down at the tip, are you? You're going to suck fluid m. so that electrode bp 
has some fluid in contact with it; right? 

A. Oh, yes. 

ArthroCare asked similarly misleading questions of Dr. Manwaring during his cross-examination 

(D.L 414 at 904-05): 

Q. So isn't it fair to say, then, that IsicJ fluid remains at or on the target 
site, lhat you are trying to treat in the course of a surgery? 

A. That's correct 

This was clearly misleading because Acre is no requirement that att of the fluid be evacuated. 
(See JTX.2atclaim54andcoL23,lmes 24-33). ArthroCWsnusleading suggestion doe* not 
overcome Dr. Taylor's and Dr! Manwaring's testimony that the Manwaring ' 1 38 patent discloses 
evacuation. 

Second, ArthroCare tried to suggest that what is evacuated is not fhrid generated at Ae 

targrtrite,l»tmthautee!ectricallyc« This suggestion « 

irrelevant and misleading because, as Dr. Manwaring explained, me lumen would evacuate a 

mixture Including saline as well as fluid that was generated at the target site (DX 414 at 921-21): 

Q. Would there be some fluid that was removed from the target rite? 

A. Ye*. Fluid would always be there, and the evacuation, ****** 
sticking, essentially pulls fhrid which is salt laden, electrically conductive, by the 
electrode. Thafsthe principle. 

Q. Do you consider that evacuation? 
A. Yes. 

Q. Now, ttefhAI that is evacuated, wod^ 
generated at tite target site? 



A. Iti 

Q. What land of fluid would that include? 
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A- Well, heating in the presence of biologic tissue. Let* 5 say one is 
ablating, which means removing, tumor tissue in the brain. That tissue is 
vaporized And in that vaporization is fluid in the form of gas, which quickly 
mingles with the spina! fluid or the irrigated norma! saline. So it's a mix again. 

This is consistent with the explicit disclosure of the *882 patent OTX-2 at col. 23, lines 
30-34). Thus, ArthroCare failed to rebut the testimony of cither Dr. Taylor or Dr. Manwaring 
regarding the evacuation of fluid generated at the target site. 

Therefore, ArthroCare failed to rebut Smith 8c Nephew's prima facie case of invalidity of 
the asserted claims based on the Manwaring * ! 38 patent and the Court should enter JMOL that 
claims 13 17, and 54 arc anticipated US. Environmental Prods.* 91 1 F2d at 716; Hycor, 740 
R2datlS37. 

e. Enablement 

Dr. Taylor also testified that the f S$2 patent is invalid for lack of enablement (DJ.416 
at 1320-25). The test for whether patent claims are enabled is whether the specification teaches 
those of cmiixmyskfll in the art bow torn invention without 

undue experimentatkm. In re Wands, 858 R2d 731, 736-37 (Fed. Cir. 19SS). 

The specification explains mat the process of the * 882 results in phenomenon the 
inventors called "cold ablation,- which "can be precisely controlled to only aflect a thin layer of 
cells without heating or otherwise damaging surrounmng or underlying cells.* '882 patent at 
1138-41. 

The specification itself essentially establishes the enablement problem : 

The necessary conditions for forming a vapor layer near the active electrode 
trp(s), ionizing the atom or atoms within the vapor layer and inducing the 
discharge of energy from plasma within the vapor layer will depend on a variety 
of factors, such as: the number of electrode tenninals; electrode size and 
spacing; electrode surface area; asperities and sharp edges 00 the electrode 
surfaces; electrode materials; applied voltage and power; current limiting means, 
such as inductors; electrical conductivity of the fluid in contact with the 
electrodes; density of the fluid; and other factors. 

Ia\ at 11:4-13. The specification further explains that the tcnizaton induces the discharge of 
energetic electrons only "under optimal conditions." /£ at 10:65-66* 
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Despite this requirement of "optimal** conditions/the specification fails to specify what 
particular parameters should be used Instead, the specification gives large ranges of parameters 
for nine different variables, with no guidance as to what particular combinations would result in 
the "optimal conditions" required for cold ablation. 

Despite using this term in the patent, the evidence showed that ArthroCare itself 

recognized that the method of operation of its invention is not new at all, but identical to the prior 

art ArthroCare has frequently backed off of this "cold ablation** assertion. Specifically, as Dr. 

Taylor explained, the principle of operation of the System 970, which ArthroCare asserts is 

covered by fte patents-in-suit Tr. 1505 is the same as how prior art devices work (DX 416 at 

1323) (emphasis added): 

Q. Do you have any opinion as to whether ArthroCare*s description of 
the mode of operation or the principle of operation of its System 970 Is consistent 
with the opinion that you have offered here in court in this morning? 

A, Yea. Essentially, the opinion that I have, I think what is confirmed 
here in the text » that the system operates in the same manner as * 
conventional electrosurgical system, use of arcing and such, that is described 
by what Is know* as prior art, stuff that has been known for a long time. 

With this understanding, and admission that the allegedly patented devices operate tike 

prior art electrosurgical devices, Dr. Taylor, who was clearly qualified as one of skill In the art 

(cite|, testified that if ArthroCare tried to distinguish its patents over the prior art based on ks 

alleged -Coblation" phenomenon, the claims would not be enabled (DX 416 at 1324-25): 

Q. Do you have an opinion as to whether the claims of the *8S2 patent 
are enabled to the extent it claims a new phenomenon? 

A. Yes, I have an opinion. 

Q, What is that opinion? 

A. That it is not 

On cross-examination. Dr. Taylor did not contradict this testimony. ArthroCare'* 
counsel merely cross-examined him on a laundry list of preferred embodnnenl parameters that 
were included in the '8*2 patent (DX 416 at 1436-38). However, this did not rebut Dr. Taylor* s 
testimony in any way. None of these preferred embodiment parameters discloses how one stalled 
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in the art duplicating the device would get a device that produces ToMa^on" instead of the prior 
art arcing described in ArthroCare's principle of operation. 

Further, if one were to build a device within the preferred embodiment parameters of the 
*S82 patent, the result would simply be the device of the prior art Man waring * 138 patent Here is 



a comparison of the most preferred embodiment of the *882 patent to the disclosure in the 
Man waring '138 patent: 



Preferred elcmjaii 


•88? Paten* 










Active electrode surface area 


1 to 20 mm 1 
(15:37.39) 


1.4 nun 1 
(5:20-27) 


Active electrode spaced from 
tissue 


0.03 to 0.5 mm 
(15:63*46) 


0 to 2 mm 

(5J5^1«mdfc55-57) 


Active electrode maybe flush 
with probe surface 


(1&55-5Q 


(5:55-61) 


Active electrode may be 
recessed from surface 


0.01 to 02 mm 
(16^740) 


0 to 2 mm 
(555-61) 


Active electrode may be 
several materials 


platinum, titanium 
tantalum or tungsten 
(164K6) 


stainless steel or tungsten 
(520-21) 


Fluid is preferably saline 


(1238-40) 


(7^8) 



Thus, ArthroCare did not rebut Smith k Nephew's prima fade case of invalidity based 

on non-cnablcmcnt, and the Court should enter JMOL See generally, Enzo Bhcheau inc. r. 

Calzene. Inc., 188 R3d 1362, 1374 (Fed. Or. 1999) (finding mat "[tjossmg out the mere germ of 

an idea dos not constitute enabling disclosure" and that "reasonable detail must be provided ia 

order to enable members of the public to understand and cany out the invention*). 

4. The '592 Patemt 
Smith & Nephew also proved by clear and convincing evidence that the asserted claims 

of the *592 patent are invalid. Specifically, Dr. Taylor provided a limitation-by-limitation 

analysis of how the Doss *007 patent (DTX 17; D.L 416 at 1325*30; Exhibit J) and Stager Article 

(DTX 65; DX 416 at 1330-34; Exhibit J) each anticipate me asserted claims of the f 592 patent 

ArthroCare again provided no rebuttal evidence to contradict Dr. Taylor's testimony, and instead 
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relied on its woss-exammation of Dr. Taylor to confuse and mislead the jury. However* Dr. 
Taylor did not withdraw or contradict his testimony during cross-examination, 
a. Doss *007 

In its cross-examination of Dr. Taylor relating to the Doss *007 patent (DTX I7) t 
ArthroCare asked about only two claim limitations— n return electrode*' and -voltage Q in the 
range from 500 to 1400 volts peak to peak.** See, e.g., IDC-3, claims I and 21. But once again 
ArthroCare failed to elicit any testimony to rebut Smith & Nephew's invalidity case. 

L Return Electrode 
The '592 patent contains the same M retum electrode" limitation as the '536 patent, 
discussed above at Section 2(b)(i). And as with the *536 patent, ArthroCare did notccbutDr. 
Taylor's testimony that the Doss '007 patent discloses a return electrode. Further, this limitation 
is found in independent daim t. Since ArthroCare did not argue the validity of claims 3, 4, or 1 1 
separately, their validity will stand or fall with independent claim 1, Richardsot-Vlcks, 122 F3d 
at 1480. 

H. Voltage In the Range From 500 to 1400 Volts 

Dr. Taylor testified that the Doss '007 patent inherently discloses a voltage in the range 
from 500 volts to 1400 volts peak to peak. (DX 416 at 1330). ArthroCare put on no evidence to 
rebut this testimony. Instead, ArthroCare once again limited its cross-examination to simply 
showing that the limitation was not expressly disclosed, ignoring the settled law that a limitation 
can be present in anticipating prior art inherently. MEHUBlophile, 192 FA! at 1365. 

As explained by Dr. Taylor, instead of disclosing the peak to peak voltage, Ac Doss '007 
patent discloses a voltage of 20 to 200 volts RMS (root-mean^quare). To convert from vohage 
expressed in RMS, one needs to multiply by 2.83 to get voltage expressed in peak-tofeak units. 
(DX 416 at 1330). This conversion results in a voltage of 560 volts peak-to-peak for the Dos* 
♦007 patent. (ML). ArthroCare attempted to confuse the jury regarding this inherent disclosure by 
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asking Dr. Taylor whether the Doss '007 patent expressly disclosed a sme wave, which is the 

most common waveform used (DX 416 at 1402). Dr. Taylor maintained his opinion (id.): 

Q. And there is nothing in the Doss patent that says that a sine wave is 
used with this generator, correct? 

A. That's correct 

Q. So we don't law whether there is a sine wave here or a square 
wave or some other waveform; right? 

A. You're correct But to my knowledge, there are no commercially- 
available square wave generators. 

Thus, ArthroCarc failed to rebut Dr. Taylor's testimony that the Doss '007 patent inherently 

discloses a voltage of from 500 to 1400 volts pcak-to-peah 

Therefore, ArthroCarc has not rebutted Smith & Nephew's prima fade case that the 
asserted claims of the '536 patent are invalid as anticipated by the Doss '007 patent, and JMOL 
based on this reference is clearly warranted U.S. Environmental Prods^ 91 1 R2dat 716; Hycor, 
740 R2d at 1537. 

b. SUger Article 

In its cross-examination of Dr. Taylor relating to the Stager Article (DTX 65), 

ArthroCarc asked omy about one claim limitation — "spacing a return electrode away from the 

body structure in the presence of the electrically conductive ftukT; and the preamble language — 

"applying electrical energy to a target site on a body structure on or within a patient's body." Set 

JTX*3atebim23. ArthroCarc again failed to elicit testimony sufficient to rebut Smith & 

Nephew's invalidity case, Further, this limitation is found in independent claim 23. Since 

AithroCare did not argue the validity of claims 26, 27, 32, or 42 separately, their validity will 

stand or fall with independent claim 1. Richardson-Vkh> 122 R3d at 1480 

L Applying Energy to a Targtt She on ■ Body Structure on or 
Within ft Patient's Body 

The *592 patent contains the same **on or within a patient's body* limitation as die '882 

patent And as discussed above with respect to the '882 patent in Section FpX&XiiiX ArthroCare 
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did not rebut Dr.Taylor's testimony that the Slager Article discloses a method for applying 
energy to a target site on a body structure on or within a patient's body. 

IL Spacing a Return Electrode Away from the Body Structure 
In the Presence of the Electrically Conductive mid 

The Stager Article expressly discloses that a section of aortic tissue approximately 4 by 7 
centimeters in size was used in an in vitro experiment (DTX65 at 1382.) The article also 
discloses that the spacing between the active electrode and return electrode varied between 2 to 
10 centimeters. {Id. at 1383.) thus, when the distance between the electrodes was 7 centimeters 
or more, the return electrode was necessarily not touching the aortic tissue sample. Dr. Taylor 
testified that the Stager Article discloses spacing a return electrode away from the body structure 
in the presence of the electrically conductive fluid. (DX 416 at 1331). AithroCaredidw* 
introduce any testimony to the contrary. Instead, ArthroCarc asked Dr. Taylor a series of 
misleading cross-examination questions regarding an experiment described in the Stager Article 
onwln^Dr.TBylorwasi»elbasinghistestinioiof. 

Specifically, the Slager Artfcfe describes both an favtowandrnfowwexpeiinxnt (See 
DTX65). These are two different experiments. Dr. Taylor based his opinion of invalidity on the 
/„ vitro experiment. His testimony on this point eouldnot have been dearer. (DX 416 at 1414): 

Q. And the portions of this article that yoo ^ ^ ^J^L* 
tothe'882andthe'5£patcirtmUtcdto^ Not to the test 

on the pig? 

A. You said the invitro teat? 

Q. Idid. 
A. Yes. 

Q. Okay. The to vilro means what in this article? 

A. In vitro means it's outside the body, t^^^L^EST* 0 * 
of some sort. I guess its the opposite of ut Wvo, whrcfa is made the body. 

' ArthroCarc's counsel nevertheless went on to ask misleading questions about the 
irrelevant in Ww> experiment, which did not form any part of the basis for Dr. Taylor's testimony 
(DX 416 at 1416-18). The jury may have been misled to believe that because the to Wvo 
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experiment did not disclose al! of Ac limitations, the same is true for the in vitro test. While the 
jury may have been misled, this cross examination did not rebut Dr. Taylor's clear testimony that 
the in vitro test in the Slagcr Article discloses a return electrode spaced away from the body 
structure in the presence of the electrically conductive fluid, nor does it rebut the explicit 
disclosure of the Slagcr Article. See Ultrodent Prods., 127 F.3d at 1068 (a reference anticipates if 
any one embodiment anticipates, even if other embodiments do not). 

Thus, ArthroCare did not rebut Smith & Nephew's prima facie case that the asserted 
claims of the '592 patent are invalid as anticipated by the Slager Article, and JMOL is warranted 
based on this reference. US. Environmental Proas n 911 ¥2d at 716; Hycor. 740 F.2d at 1537. 
V. CONCLUSION 

For the foregoing reasons, Smith & Nephew respectfully requests that the Court enter 
Judgment as a Matter of Law that the *882 certificate of correction is invalid, that the accused 
products do not infringe the asserted claims, that the asserted claims of the '536 and '592 patent 
are anticipated by the prior art, and that the asserted claims of the ' 882 patent are not enabled and 
are anticipated by the prior art 
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ArthroCare did not offer any 
rebuttal evidence or dispute 
that the Doss '007 patent met 
the preamble at trial. 
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rebuttal evidence or dispute 
that the Doss '007 patent met 
this limitation at trial. 


Smith & Nephew's Evidence 


Doss '007 describes a bipolar probe, 
used to apply RF energy to target tissue. 
See the Abstract; see also col. 1, lines 
10-13; col. 2, lines 42-34. All of the 
components, including the fluid supply, 
are combined as a unitary whole in the 
probe. 

Dr. Taylor's testimony at Tr. 1306. 
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Doss uv/ discloses a nousuig /u ypmuzj 
including concentric electrodes 72 and 
74 separated by insulating member 76 
(together making up the shaft). The 
electrodes have a working end (distal 
end) and a proximal end. Col. 5, lines 
27*31, Figure 7 generally shows a distal 
end and proximal end. 

Dr, Taylor's testimony at Tr. 1306-07. 


a 

1 
I 

- 0 

5 

E 

-a 
u 

t: 

a 

• 3 

o 

JS 

H 


•The csonrt shall apply the ordinary 
definition ofthe term 'system*' The 
term 'system' shall be construed to 
mean 'an assemblage or 
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forming a unitary whole*" D.I. 353 
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An electrosurgical system for 
applying electrical energy to 
a target site on a structure 
within or on a patient's body, 
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ArthroCare's Position 


ArthroCarc did not offer any 
rebuttal evidence or dispute 
that the Doss *007 patent met 
this limitation at trial 

See discussion above 


regarding ArthroCare's 
irrelevant cross-examination 
of Dr. Taylor with respect to 
whether the return electrode 
ciaused a tissue effect. 
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ArthroCarc did not offer any 
rebuttal evidence or dispute 


that the Doss '007 patent met 
this limitation at trial 
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Doss discloses pumping isotonic saline 
to the Urgct site* Col. 3, lines 48-54, 
The saline is contained by skirt 82, 
which acts as a damming device. Col. 5, 
lines 31-36; col 4, lines 1941. 

Dr. Taylor's testimony at Tr. 1 328-29 

TVicc /fiorlnc^e that thtt isfifnnic taline 


provides electrical conduction to the 
target tissue (col 3, line 65 through col. 
4, line 2) and provides a flow path 
between the inner and outer electrodes 
(col. 5, lines 3MI; Fig. 7). 

Dr. Taylor's testimony at Tr. 1328-29 
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limitations of claim i as anown aoove. 

Doss 4 007 discloses delivering saline to 
the target she through the inner 
electrode. Col 3, lines 48-54. 
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immersing the target site 
within a volume of the 
electrically conductive fluid 
and 


electrode within the volume 
of electrically conductive 
fluid to generate the current 
flow path between the 
electrode terminal and the 
return electrode. 
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1 1 
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fUrther comprising 

delivering the electrically 
conductive fluid to the target 
site. 
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ArthroCare did not introduce 
any rebuttal evidence. 


Instead, ArthroCare asked 
misleading and irrelevant ' - 
questions regarding the in* 
vivo test, which is a different 
test in the article on which it 
knew Dr. Taylor did not rely. 
(Tr.at 1414*18). Thus, 
ArthroCare did not rebut 
Smith & Nephew's prima 
facie showing of invalidity. 


ArthroCare did not offer any 
rebuttal evidence or dispute 
that the Slager Article met 
this limitation at trial. 


Smith & Nephew's Evidence 


The return electrode in Slager is 
positioned within saline, which is an 
electrically conductive fluid, p. 1383-84. 
the aortic segment is disclosed as being 
approximately 4 x 7 cm In size. P. 1382, 
The distance between the active and 
return "electrodes is varied from 2 to 10 
cm." P. 1383. Thus, at least when the 
active and return electrodes are 7 to 10 
cm apart, the return electrode cannot be 
touching the aortic segment (body 
structure). Thus, the Slager Article 
explicitly discloses this limitation. 

Dr. Taylor's tcsUmony at Tr. 1 33 1 


A HF voltage is applied between the 
spark electrode (electrode terminal) and 
return electrode, resulting in the flow of 
an electric current between them and 
through the electrically conductive fluid, 
pp. 1383-84. 

Dr. Taylor's testimony st TV. 1332. 


The Court's Claim ConstracUon 1 


"As contrasted with an active 
electrode, the term 'return electrode' 
means 'an electrode having a larger 
area of contact than an active 
electrode, thus affording a lower 
current density/" 0.1.353 at 4. 

The claim limitation 'the return 
electrode Is not in contact with the 
body structure' is clear - the return 
electrode is not to contact the body 
at all during the pcrfortnance of 
the claimed method." Mat p. 2 
(emphasis in original). 


The Court did not construe this 
limitation. 


-*# 

w 
e 

3 
D 


spacing a return electrode 
away from the body structure 
in the presence of the 
electrically conductive fluid; 
and 


applying a high frequency 
voltage difference between 
the active electrode and the 
return electrode such that an 
electrical current flows from 
the active electrode, through 
the electrically conductive 
fluid, and to the return 
electrode. 
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inot offer any 
tee or dispute 
er/Roos Axticle 
tion at trial. , 




dnot offer any 
ice or dispute 
er/Roos Article 
tion at trial. 
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ArthroCarc di< 
rebuttal evidei 
that the Elsass 
met this limita 




The Elsasser and Roos Article discloses 
an electrode terminal consisting of a 
single active electrode - a cutting loop - 
located at the distal end of the 
resectoscope (shaft). See p. 5 of 
translation and Figs. 8 end 9. 

Dr. Taylor's testimony at Tr. 1298. 
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The Els&sser and Roos Article clear 
discloses a connector near the proxi 
end of the resectoscope (shaft) 
electrically Unking the cutting loop 
(electrode terminal) to the high 
frequency power supply. See p. 5 0 
translation and Figs. 8 and 9. 

Dr. Taylor's testimony at Tr. 1298. 
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"Consistent with the intrinsic 
evidence of the patents in suit, 
'electrode terminar means 'one or 
more active electrodes/" D.I. 353 «t 
3. 

The court shall apply the ordinary 
definition of the term 'active i 
electrode' in the relevant art. The 
term 'active electrode' means 'a 
stimulating electrode ... applied to 
tissue for stimulation and 
distinguished from [a return 
electrode] by having a smaller area 
of contact, thus aflfording a higher 
current density/" Id. 


•The word connect means *to bind 
or fasten together, join or unite; 
Hnk(.]' The word •connector,' in 
terms of the '536 patent, shall be 
construed to mean *a structure that 
electrically links the electrode 
terminal to the high fitquency 
power supply/* DX 353 at 2. 
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an electrode terminal 
disposed near the distal end, 
and 


a connector near the proximal 
end of the shaft electrically 
coupling the electrode 
terminal to the electrosurgical 
power supply; 
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^discl^aretumcle^ 

to have a "lower current density" than the active electrode. 

, The Jury's Verdict That Neither The Roos And . 
1 EkW Article Nor The Roos '198 Patent Che 
'Roos References") Anticipates The 536 Patent 
. STionld Not F * restarted. . — : — 

^ jury > s dctennination thai Smith & Nephew failed to meet- its burden of proving 

•invaKditViss^^^ • 
nOdnrmgtheree^aon.of^ ^ pa^ <T,1336-38, TX 7). A board of three 

^^reviewedtbep^ 

references during the reckon and concluded" that they did not render any of the claims 
unpatentable. CTr. 1337,38). The PTO issued a Notice of Intent to Issue Relation. 
Create on March 14. 2003. (Tr. 153W0). Thus, the jury's determination that .Smith & 

^hewfenedton^i^^ 

Smim&NepheVsburdenmprovingaruicipati^ 

. Asvrith the Doss '007 patent. Smith* Nephew f^ed to ^ that th^ is a conned 

. near the proximalend of the shafts of the devices disclosed in .the Roos references that connects. 

• the electrode terminal to the generator, as required by claims 46. 47 and 56 of the '536 patent. 
Dr. Taylor admitted that there is no disclosure of the location of a connector anywhere in the 
Roos '198 patent CTr. 1371-72). As for the Roos and Eisner article, Dr. Taylor identified no 
' disclosure in the article which described the function of the structure at the proximal end of the 
device which he contended was a connector. (Tr. 1298). The jury was free to disregard his 
tesnmony as insufficient to show a connector for "electrically coupling the electrode terminal to 

^ITmough Dr. Taylor tried to explain ^way gde^tion testimony as a mistake, the jury 
was fVecto reject his trial testimony. (Tr. 1385-86). 
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the electrosurgical power supply," especially since Dr. Taylor had used the word "connector** to 
describe a structure that connected the device in the Pao '499 patent to a fluid supply. (Tr. 1311)* 
In Kght of this lack of evidence of a connector, Smith & Nephew cites to several passages in the 
Roos references in a misguided attempt tp show that a connector is inherent The first passage 
Smith" & Nephew quotes (DJ. 459 at 30) is from the 4 198 patent and discusses a cable leading to 
the return electrode, not a connector for electrically coupling the active electrode, as required by 

• the asserted claims. The second passage Smith & Nephew cites, also from the *198 patent, 

• discusses only an 'insulated cable means,** which is a conductor, not a connector, "and in any 
event does not disclose its location witii respect to the proximal end. (Id) Finally, Smith & 
Nephew points to figure 9 in the Roos and Ek&scr article as evidence of a connector. (DX 459 
at 30). Figure 9, however, does not disclose what the structure at the proximal end actually does, 
such as whether it connects die active electrode, the return electrode, or a fluid supply; or has 
some other function altogether. 

Dr. Taylor's testimony also did not establish that a connector near the proximal end of die 
shaft for coupling the. electrode terminal to die generator is inherently disclosed in cither of die 
Roos references. As Smith & Nephew points out, Dr. Taylor testified that "you do realize that all 
resectoscopes have connectors at the back of/the resectoscope." (Tr. 1371). This testimony, 
however, was property rejected by the jury because it lacked any basis,* was conchisory, was not 
corroborated with any documents, and does not specify what the "connector* couples together. 
Similarly, Dr. Taylor's testimony that "there are no resectoscopes on the market that don't have a 
connector at the end, on the back of the resectoscope" (Tr 1 372) is insufficient because die mere 
fact (bat devices on the market today may have connectors does not establish (a) that die 
connector is one that connects the electrode terminal to die generator, or (b) that a connector is 
inherent in the Roos references that were published over 20 years ago. Rosco, Inc. v. Mirror Liu 
Co^ 304 FJd 1373, 1380 (Fed. Cir. 2002) ("inherent anticipation requires that die missing 
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descriptive material is 'necessarily present/ not merely probably or possibly present, in the prior 

art"). ' ' 

Dr. Taylor's admissions also clearly establish that the Roos references do not disclose the 

use of an electrically conducting fluid. Dr. Taylor testified that the Roos references do not 

disclose the use of either saline or Ringer's lactate, (Tr. 134IM3, 1375). He 'also testified that the 

Roos references describe the use of prior art monopolar devices for TURP procedures, innddition 

. to the bipolar device? Smith & Nephew alleges anticipate. (Tr. I3404i, 1374-75): As.Dr. 

Taylor testified, the liquid used in these prior art monopolar devices for TURP procedures was 

electrically non-conducting. (H.). This is significant because Dr. Taylor conceded that the Roos 

references do not differentiate between the liquid used with the bipolar devices and tire liquid 

used with me luraopolar devices. (Tr. 1343-44 

("irrigation hquid^), 1350-51). From this, the jury was free to conclude that the liquid described 
in the Roos references was not electrically conducting fluid. 

ja addition, Dr. Taylor's testimony as to Figtire 5 ofthe R^ '198 patent establishes fhrt 
the fluid it mentioned was not electrically conducting. Dr, Taylor agreed that if the liquid 
'. disclosed in Figure 5 of me Robs U98 patent were electrically conducting, there would be no 
: need for the steel band described in Figure 5 to rest "on the tissue in "large area form so that good, 
electrical contact is ensured,'' as described in the '198 patent (ft. 1345). Because Dr. Taylor 
testified that the same fluid is used for all of the embodiments of the * 198 patent, there can be no . 
doubt that the fluid disclosed in die '198 patent was not electrically .conducting. (Tr. 1343-44, 
.1350-51,1376-77). 

Dr. Taylor's testimony concerning a later issued patent to Roos, fee '667 patent, also 
shows that the fluid mentioned 'in the '198 patent was not electrically conducting. Specifically, 
Dr. Taylor agreed that if the fluid used m • 198 patent had been an electrically conducting fluid, 
then the subsequent '667 patent would not have stated, as it did, that the device in the '198 patent 
did not work. (Tr. 1364-66). Moreover, Dr. Taylor conceded that if the device disclosed in the 
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'198 patent had used electrically conducting fluid, then the '667 patent would not have described 
the return electrode of the *198 patent as only being able to "enter into electrical contact with the 
Cutting electrode electrolytically via the secretion which is present during fee cutting process/* 
(Tr. 1366). In light of Dr. Taylor's admissions, the jury was free to conclude that Smith & 
Nephew did not meet its burden of proving that the Roos *198 patent anticipated the asserted 
claims of the *536 patent* 

Smith &Nq>hew makes much of the fact that claim 1 of the *198 patent refers to liquid 
. to provide electrical conductance/ 42 (Dl 459 at 32). This statement, however, begs the question 
. rather than answering it Dr. Taylor readily conceded that even non-conducting fluids will 
conduct electrical current (Tr. 1373-75). This testimony inconsistent with Figure 3 of the Roos 
and Ebasser article, which clearly shows current flux lines passing from the treatment electrode 
to the endoscope shaft through electrically non-conducting fluid. (J&, DTX 594A). From this, 
fee jury was free to conclude that simply because a fluid will conduct some amount of current 
does not make it an electrically conductfogflirid, and thus that Smith & Nephew failed to show 
anticipation by clear and convincing evidence wife the Roos references. 



Smith & Nephew also cites to the Roos and Hsasser article, which states feat "[the device] 
ofierfs] the high-frequency current a path to balance the potential dififcrence that would be so 
short and offer such a low resistance* that aberrant currents or leakage do not even occur.** 
(DX 459 at 32). Smith & Nephew did not argue at trial that this portion of fee Roos articie 
discloses an electrically conducting fluid, nor could it have, because this portion of the 
article is not referring to the conductive qualities of the fluid Instead, it is referring to the 
relatively lower resistance between the electrodes in fee bipolar, as opposed to monopolar, 
configurations that results from the shorter distance between electrodes in a bipolar device 
(bofe electrodes are positioned close together in fee vicinity of fee surgical site) than in a 
monopolar device (fee return electrode is positioned away from fee surgical site outside fee 
. patient's body). . " 
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SMITH & NEPHEW, INC.'S 
MOTION TO STAY INJUNCTION 



Defendant Smith & Nephfew, Inc. ("Smith & Nephew") hereby moves this Court 
for an order staying the injunction granted by the Court's March 10, 2004 Order pending 
the outcome of appeal for the reasons more fully set forth in the memorandum 
accompanying this motion 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 
Plaintiff; 



v. 



SMITH & NEPHEW, INC. 

Defendant 



SMITH & NEPHEW, INC., 

Counterclaim Plaintiff. 

v. 

ARTHROCARE CORPORATION, AND 
ETHICON,INC 

Counterclaim Defendants. 



CANo.Ol-504-SLR 



PROPOSED ORDER 

The Court having considered the motion to stay injunction, filed by Smith & 
Nephew, and all supporting memoranda and exhibits, and ArthroCare's response thereto, 
and good cause having been shown therefore: 

IT IS HEREBY ORDERED this day of , 2004 that the 

injunction granted by the Court's March 10, 2004 Order (DJ. 483) be stayed pending the 
Outcome of the appeal. 



UNITED STATES DISTRICT JUDGE 
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CERTIFICATE OF SERVICE 
I hereby certify that on this 12* day of March, 2004. a true and correct copy of 
SMITH & NEPHEW, INC'S MOTION TO STAY INJUNCTION was caused to be 
served on the attorneys of record at the following addresses as indicated: 



BY HAND DELIVERY 
Jack B. Blumenfeld, Esq. 
Morris, Nichols, Arsht & TunneB 
1201 North Market Street 
PX). Box 1347 
Wilmington, DE 19899-1347 



Attorney for Plaintiff 
ArthroCarc Corporation 



BY FEDERAL EXPRESS 
Matthew D. Powers, Esq, 
Jared Bobraw 
Perry Dart, Esquire 
Wed, Gotshal & Manges LLP 
201 Redwood Shores Parkway 
Redwood Stores, CA 94065 



Attorneys for Plaintiffs 
Aithrocare 



BY HAND DELIVERY 

Steven J. Balick, Esquire 

Ashby & Geddes 

222 Delaware Avenue, 1 7th Floor 

P. (X Box 1150 

Wilmington, DE 19899 



Attorney for PlaintifFCounterclaim 

Defendant 

Ethicon, Inc. 



800177&2-4oc 



WiUianlJ^Marsden, Jxl 
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RULE 7.1.1 CERTIFICATE 
I hereby certify that I have made a reasonable effort to contact counsel for 
ArthroCare on the matters set forth in the Motion. I further certify that I have been 
unable to reach ArthroCare's counsel and reasonably assume that ArthroCare opposes the 
Motion. 



Dated: March 12, 2003 
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IN THE UNITED STATES DISTRICT C 
FOR THE DISTRICT OF DELAWARE 



WRT ; r , , 



ARTHROCARE CORPORATION, 
Plaintiff, 

SMITH & NEPHEW, INC. 

Defendant 



. SMITH & NEPHEW, INC, 

Counterclaim Plaintiff; 



ARTHROCARE CORPORATION, AND 
ETHICOH1NC, 

Counterclaim Defendants. 



CA.No, 01-504-SLR 



CONFIDENTIAL 
FILED UNDER SEAL 



SMITH & NEPHEWS OPENING BRIEF IN SUPPORT OF ITS 
MOTION TO STAY INJUNCTION 



Dated; March 12, 2004 



FISH & RICHARDSON P.C. 
William J. Marsdetu Jr. <*2247) 
Eugene B.Joswick (#4271) 
919 N. Market Street. Suite 1 100 
P.O.Box 1114 
Wilmington, DE 19899.U14 
Telephone: (302)652-5070 

Mark J. Heben . 
Thomas M Johnston 
225 Franklin Street 
Boston* MA 02110-2804 
Telephone: (617) 542-5070 

Ruflin B. Cordell 
1425 K Street, N.W. 
Washington, DC 20005-3500 
Telephone: (202) 783-5070 

Attorneys for Defendant 
SMITH & NEPHEW, INC. 



THIS ENVELOPE IS NOT TO BE OPENED NOR THE CONTENTS OtSPLAYED, COPIED OR 
REVEALED EXCEPT BY COURT ORDER OR BY AGREEMENT OF THE PARTIES 
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These pages have been removed from the 
non-confidential appendix due to confidential 

designations 
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non-confidential appendix due to confidential 

designations 
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AppTu^tWControl Number: 90/006,507 pa « e2 
ArtUnlt:3763 

' A substantial new question of pateatsbn&y effecting claims 1, 2, 5, 9, 14, 1$, 26; 28, 30- 
33, 36, 38. 401 42-47. 49. 53. 56. 58. 59. 61, and 63 ofUnhed States Patent Number 5,697,5361$ 
rkiscd by the request for rccxjjnlnitica. 

Extensions of time under 37 CFR 1.136<i) will not be permitted b these proceedings 
because the provisos of 37 OR 1.136 apply only to "an applicant* and not to paries in t 
reexamination proceeding. Additionally, 35 U.S.C. 305 require* that reexnramatico proceedings 
■wM bo conducted with special dispatch* (37 CFR L350(tfl. Extension of tin* m 
xceaminatioa proceeding! ire pro^ 

The request indicates tilt Requestor considers claims 1, 2, 5, 9, 14, 15, 26, 28, 30-33, 36, 
38, 40, 42-47, 49, 53, 56, 58. 59, 61, ud 63 are ur^axeatsbk over ROOS <TJ. S.PetentNo. 
4,1 16.193X Uber ein Instrument tur leckstromfreien transurtthraJen Resektiob (Elsssser cad 
Roos extWeXPAO (O. S. Patent No, 4.805.616%PAO (0. S. Patent No. 4,674,499)1 DOSS («. 
S. Patent No. 4.3S1.00TX KAMERLINO (U. S- P»ttnt No. 5^17.459), or RYDELL (0. S. Patent 
Ho. 5,007^08). 

The sbove new questfoo of patentability Is baaed solely on |>atentt«Bdtor printed 
publications already dtedteonsidered to an earner concluded erira m mat to n of the pataabdng 
examined. On November 2, 2002, Public Lew 107-273 was ewcted. Title m. Subtitle A. 
Section 13105, pm(.) of the Art wvbedtta recant 

lut sentence to 34 US.C. 303(«) ud 312(a): 

The existence of t substantial new question of patentability U not 
precluded by the tact that a patent or printed publication was previously ated oy 
or to the Office or considered by the Office.* 
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Application/Control Number. 90/006,597 Ps 8» * 

AnUofc3763 

Requestor"! new arguments concerning the Merits salt solution disclosed by P»o('616) . 
4«lit3 Inherent properties presents the ait in a new tight 

Requestor presents materially new argument* with respect to P» '499 disclosure of 
introducing saline to the ekctrosurgkal she «nd the saline's Inherent property of conduction. 

Requestor's new arguments concerning the saline presence at the electrodes site and its 
ability to help generate a current flow path with respect t©KamerlfcgC<59)preeeittanuteriaIly 
ntw argument* 

P«o *499, Doss C007). and RydtH C908) were cited In eaammetioB of patent ^ tmt 
their rekvanco to patentability of the claims waa not discussed witexamlnailoo based oa these 
pricrertls proper. SeoMPEP 9 2242(A)(1). 

Ike ptteat owner is reminded of we continuing rerpccslbiljty under 37 CFR 1.565(a), to 
apprise the Office of ony litigation activity, or other prior or euM^it* proceeding, bvoWta8 
Patent No. 5,697,536 througbaJtthettJUTseofu&reexaminatiw SooMPEf §§ 

2207, 2282 and 228$. • 

Any taautoeoiwnumj this conmni^^ „. 
«^o3dbe flreotedVMicknel Hayes at (703)305-5873. The eaminer on usually be 



reached Monday -Thursday. 7*KM:30, and on ahe*naU Fridays. tfattemptttonecbtfce 
examiner by telephone aw unsuocesa H the exandna'a superv^.l^CMto^awt* 
contorted at O03)3<>8.3552. The fax number for submitting official papers Is (703) $72-9302. 
The fee number for submitting after final papers fa (703) 872-9303. 
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CERTIFICATE OF SERVICE 

I hereby certify that on this 12 th day of March, 2004, a true and correct copy of the 
SMITH & NEPHEWS MOTION FOR RECONSIDERATION OF ORDERS 
GRANTING ARTHROCARE'S MOTION TO DISMISS SMITH & NEPHEWS 
ANTITRUST COUNTERCLAIM AND GRANTING ARTHROCARE'S MOTION 
FOR PERMANENT INJUNCTION was caused to be served oh the attorneys of record 
at the following addresses as indicated: 



BY HAND DELIVERY 
Jack B. Blumenfeld, Esq. 
Morris, Nichols, Arsht & Tunaell 
1201 North Market Street 
P.O. Box 1347 
Wilmington, DE 19899-1347 

BY FEDERAL EXPRESS 
Matthew D. Powers, Esq. . 
Jared Bobrow 
Perry Clark, Esquire 
Weil, Ootshal & Manges LLP 
201 Redwood Shores Parkway 
Redwood Shores, C A 94065 



Attorney for Plaintiff 
ArthroCare Corporation 



Attorneys for Plaintiflfe 
Arthrocare 



BY HAND DELIVERY 

Steven J. Bafick, Esquire 

Ashby&Gedde* 

222 Delaware Avenue, 17th Floor 

P.O. Box 1150 

Wilmington, DE 19899 



*OOtTTO4oc 



Attorney for Ptaintifl/Counterclaim 

Defendant 

Ethicon,Ine. 



William J. trfaisden, Jr. \ C \ 



A 18283 



IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 
Plaintiff; 

v. 

SMITH & NEPHEW, INC. 

Defendant 



SMITH & NEPHEW, INC., 

" Counterclaim Plaintiff; 



ARTHROCARE CORPORATION, AND 
ETHICON, INC, 

Counterclaim Defendants. 



CA.No.Ol-504-SLR 



r<o o 

X* CO 33 



SMITH & NEPHEW'S UNOPPOSED MOTION TO LIFT STAY TO PERMIT 
SMITH & NEPHEW TO FILE AN ANSWERING BRIEF IN OPPOSITION TO 
ARHTROCARE'S MOTION TO DISMISS SMITH & NEPHEWS ANTITRUST 

COUNTERCLAIM 

f Defendant, Smith & Nephew, Inc. ("Smith & Nephew") hereby moves to lift the 
stay previously imposed by the Court and permit Smith & Nephew to file an Answering 
Brief in opposition to the motion filed by ArthroCare Corp, ("ArthroCare") to dismiss 
Smith & Nephew's antitrust counterclaim. ArthroCare states that it does not oppose this 
motion. In support of this motion. Smith & Nephew states as follows: 

I. On May 27, 2003, ArthroCare filed a Motion to Dismiss Smith & 
Nephew's Antitrust Counterclaim. (DJ. 429, "Motion to Dismiss"). Thereafter, on June 
9, 2003, before Smith & Nephew's answering brief was due, the Court held a telephone 
conference to set a briefing schedule for all post-trial motions in this case. (D.L 447). 
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2. During that June 9, 2003 teleconference, with respect to all matters 
relating to the issues of antitrust, damages and willfulness, the Court stayed all further 
proceedings, including briefing with respect to the Motion to Dismiss. (Id. al 1 0: 1 5-22, 
14:21-23, 15:2-5, 15:21-16:1). The Court also advised the parties that no formal order 
would issue because the orders staying the various issues discussed during the 
teleconference would be reflected in the transcript (Id. at 12:21-24). 

3. No further order has ever issued which li Aed or otherwise addressed the 
Court's stay of any further briefing with respect to ArthroCarc's Motion to Dismiss. 

4. On March 1 0, 2004 the Court issued Orders (D.L 482 and 484) in which 
the Court granted ArthroCarVs Motion to Dismiss, as well as its motion for a permanent 
^junction. ( u Motlon for Permanent Injunction") (D J. 424). 1 

5. In the memorandum opinion supporting the Court's Order granting die 
Motion to Dismiss, the Court inferred from the absence of an answering brief filed by 
Smith & Nephew that the motion was not opposed: "Smith & Nephew has not 
responded... {tjhe court, therefore, presumes that Smith &Nephcw does not oppose the 



1 Defendant Smith & Nephew has filed a motion pursuant to Local Rule 7.1.5 for 
reconsideration (DJ. 488) because the Order granting the Motion to Dismiss was based 
on two mistaken assumptions: I) that the motion was unopposed; and 2) that the viability 
of Smith & Nephew's antitrust counterclaim depends on a showing that this action was 
objectively baseless "shanT litigation. Because the erroneous dismissal of Smith & 
Nephew's antitrust counterclaims was the predicate for the court's finding that **it is not . 
premature to enter an injunction" (D.I. 483 at 90, iu29), Smith & Nephew also requested 
reconsideration of the court's Order granting the Motion for Permanent Injunction. The 
injustice of the ruling on the antitrust counterclaim was compounded when ArthroCare 
ignored the Court's stay of briefing in opposing the motion for reconsideration and 
instead repeated its arguments in support of its motion to dismiss, knowing that Smith & 
Nephew again would have no opportunity to respond Local Rule 7 J>5 ("The Court will 
determine from the motion and answer whether reargument will be granted.*); 
Stairmaster Sports/Medical Products, Inc. v. Groupe ProcycU. Inc* 25 F.Suppid 270, 
292 (D. Del l998)(Local Rule 7.1.5 -permits filing of only one brief per side with an 
emphasis on brevity ... StairMaster, apparently anxious to get the last word, filed a reply 
brief while Local Rule 7.1.5 distinctly sets out that the Court will determine from the 
motion and answer whether argument will be granted.'"). 



2 
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motion.- (D.L 483, at n. I), this presumption was in error. Smith & Nephew made its 
opposition to the Motion to Dismiss known when it opposed the Motion for Permanent 
Injunction, as the Court acknowledged. («y It was given no further opportunity to 
oppose because the Court stayed briefing on the Motion to Dismiss and all other activity 
related to the antitrust counterclaim. 

6. Moreover, because the Court did not have a brief in opposition to the 
Motion to Dismiss, it adopted ArthroCare's misleading, incomplete and erroneous 
characterization of the counterclaim as a simple -sham- litigation claim and found it 
baired by the jury's verdict and the NoenJennington doctrine. In particular, the Court 
characterized Smith & Nephew's antitrust counterclaim as "premised on the idea that 
ArthroCare and Ethicon 1 filed ♦sham' litigation against Smith & Nephew to prevent or 
restrain it from entering the arthroscopic surgery market." Undoubtedly, this incomplete 
and inaccurate characterization of the antitrust counterclaim was derived in large part 
from the unanswered arguments made in ArthroCare's brief in support of its Motion to 
Dismiss. (D.L430). For example, ArthroCare argued there that, "Smith A Nephew bad 
to make these allegations [that the lawsuit was objectively baseless] because ArthroCare's 
patent infringement suit cannot give rise to antitrust liability unless Smith & Nephew 
pleads and proves that ArthroCare has engaged in 'sham litigation.'" (DJ. 430 at 6). 
(emphasis added). However, Smith & Nephew's antitrust counterclaim is not so limited; 

7. Fundamental fairness, as well as due process, requires that Smith & 

Nephew be given an opportunity to be heard on the merits in connection with the Motion 

to Dismiss. Dougherty v. Harper's Magazine Co., 537 F.2d 75S (3d Cir. 197$). In 

Dougherty, the court stated: 

Rule 12(d), FRCP requires that a Rule 12(bX6) motion for dismissal 
may be disposed of only after a hearing, which a fiords an opportunity to 
present legal argumaits either orafly, in writing, or both at the District 
Court's discretion. The nght to hearing is "the essence of our judicial 

2 Ethicon, Inc. is not a plaintiff in this case. Ethicon was added as a counterclaim 
defendant on the antitrust counterclaim included in the Amended Answer and 
Counterclaims of Smith & Nephew, be. (DJ. 219). 

3 
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system, and the judge 1 * feeling that the case is probably frivolous does not 
justify bypassing that right" _ In Jordan v. County of Montgomery, 
Pennsylvania ... we held that an order dismissing a complaint under Rule 
1 2(bX6), entered without affording the plaintiff an opportunity to be 
heard, must be reversed. We note that in Council of Federated 
Organizations v. Mize. 339 F.2d 898 (5th Cir. 1964), the Court 
characterized as a denial of due process the entry of an order dismissing 
the complaint for failure to state a claim without giving the plaintiff an 
opportunity to be heard. 

Id. at 761 (internal citations omitted). Similarly, the Supreme Co^irt has held: 

Under Rule 12(b)(6), a plaintiff with an arguable claim is ordinarily 
accorded notice of a pending motion to dismiss for failure to state a claim 
and an opportunity to amend the complaint before the motion is ruled 
upon. These procedures alert him to the legal theory underlying the 
defendant's challenge, and enable him meaningfully to respjond by 
opposing the motion to dismiss on legal grounds or by clarifying his 
factual allegations so as to conform with the requirements of a valid legal 
cause of action. This adversarial process also crystallizes the pertinent 
issues and facilitates appellate review of a trial court dismissal by creating 
a more complete record of the case. 

Neitzke v. Williams, 490 VS. 319, 329-30 (1989). 

Conclusion 

I. For the reasons set forth herein, Smith & Nephew respectfully requests 
that the Court lift its June 9, 2003 stay with respect to briefing on ArthroCare's Motion to 
Dismiss, and allow Smith & Nephew to file an Opposition to the Motion. 
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Dated: April 6, 2004 FISH & RICHARDSON P.C. 

William J. Martden, Jr. (#2247) 
Eugene B. Joswfck (#4271) 

919 N. Market Street, Suite 1 100 
P.O. Box 1114 

Wilmington, DE 19899-1114 
Telephone: (302) 652-5070 
Facsimile: (302) 652-0607 

MatW.Hebert 
225 Franklin Street 
Boston, MA 02110-2804 
Telephone: (617) 542-5070 
Facsimile (617) 542-8906 

Ruffin B. Cornell 
1425 K Street, N.W. 
Washington, DC 20005-3500 
Telephone: (202) 783-5070 
Facsimile: (202) 783-2331 

Attorneys for Defendant 
SMITH & NEPHEW, INC. 
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RULE 7.1.1 CERTIFICATE 

I hereby certify that I have contacted counsel for AithroCarc on the matters set 
forth in the Motion. ! further certify that I ArthroCare's counsel docs not oppose our 
motion to lift the stay to permit Smith & Nephew to file an answering brief. 



EifgcneB.JosWidc 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 
Plaintiff, 

v. 

SMITH & NEPHEW, INC. 

Defendant 



SMITH & NEPHEW, INC., 

Counterclaim Plaintiff 



v. 



ARTHROCARE CORPORATION, AND 
ETHICON,INC 

Counterclaim Defendants. 



CA. No.01-504-SLR 



PROPOSED ORDER 

The Court having considered Smith & Nephew's Unopposed Motion to Lift Stay 
to Permit Smith & Nephew to File an Answering Brief in Opposition to ArthroCare's 
Motion to Dismiss Smith & Nephew's Antitrust Counterclaim* 

IT IS HEREBY ORDERED this day of 2004 that: 

* Smith & Nephew's Unopposed Motion to lift Stay to Permit Smith & Nephew to 
File an Answering Brief in Opposition to ArthroCare's Motion to Dismiss Smith & 
Nephew's Antitrust Counterclaim is granted. 



United States District Judge 
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CERTIFICATE OF SERVICE 

I hereby certify that on this 6* day of April, 2004, a tnie and correct copy of the 
SMITH & NEPHEW'S UNOPPOSED MOTION TO LIFT STAY TO PERMIT SMITH 
& NEPHEW TO FILE AN ANSWERING BRIEF IN OPPOSITION TO 
ARHTROCARE'S MOTION TO DISMISS SMITH & NEPHEW'S ANTITRUST 
COUNTERCLAIM was caused to be served on the attorneys of record at the following 
addresses as indicated: 



BY HAND DELIVERY 
Jack B. Blumenfeld, Esq. 
Morris* Nichols, Arsht & Tunnel! 
1201 North Market Street 
P.O. Box 1347 
Wilmington, DE 19899-1347 



Attorney for Plaintiff 
ArthroCare Corporation 



BY FEDERAL EXPRESS 
Matthew D. Powers, Esq, 
Jared Bobrow 
Perry Clark, Esquire 
WeiU Gotshal & Manges LLP 
201 Redwood Shores Partway 
Redwood Shores, CA 94065 



Attorneys for Plaintiffs 
Arthrocare 



BY HAND DELIVERY 

Steven J. Balick, Esquire 
Ashby&Gcddes 

222 Delaware Avenue, 17th Floor 
P.O. BoxtlSO 
Wilmington, DE 19899 



Attorney for PlaintiEPCounterclftim 

Defendant 

Ethtcon, inc. 
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SYSTEM AND METHOD FOR **n the pttor. Ss»e. li vUU^ * 

ELECTROSURGICAL CUTTING AND clearoda «e tyjsaUy po^onrf dwtogdhajo «hb» 

XMjVTION Hut ifac tents enncat Bows directly tat ate ■cove to fee 

retire electrode. The clow proodnitf of fteee elecmxfcs 
BACKGROUND OF THE INVENTION j geocnlc* ibe 4»aga tbit At cuneat wffl thou kxom (be 

nc free* favck* b . coa^o^t of ^ti- t^ 0 ^ ^ 
c*oco S~ No. 08/4*5.219. Med o. A». 7^ .odrfU ^ZSL2Tl--br 
Dcodux. wtkt wu • contlouidoe-ta-fan of PCT Lucr»»- Tie wo of eteareaigfeal procedure* (botfc mopoUr 
SoiTaWbc*^ OS, Vao«l IW Scrfil No. FCtf »»• WpoUr) to dcadany ooDtoatre eovfeoamac cm be 
VS94/W16S. filed on Moy 10. 1994. wfcfcfc w» • » 2fff£^ji22ffK 
coaneattlotjft-ctii of iscUcjdo* Set. No. 06/059,681. eedore* re^iire finihtoe of *e repoo to be treated wfea 
«To?MvW»« «^ *«do~d, which v« a ^^<^^ to «^"^*S2 
co^u»£i4D-£rt of .ppliciio. So: No. 07/9J*J77. mirUl. U botocic eaviroaiDeW aad to keep *e fiddcf 
filed co Ott* 1992 aowuXpat No. 5J66A43. utid. viewU^ctar-Ttepmeoee of »JuK^^U.b£y 
w«j . coatfinutk.o-ia-Mct of wlicuJoo Set. Na 07/XI7, » coadtwhe decnolyio, ea. ifao awe statu* of *t*c- 
^lo^-^^hll ^ ttoMn^dttOodetebommo^^^b^BC^ 

FIELD OF THB INVENTTOH datroetiott. 

Thtfldi of elec*osw«Inda4eta atate of loose* ~ Km » for txinyk, fee sMooiiaJ cavity fe pixssarficd wtt. 
«^rf«I^i«^ i««ramMtt aad to improve *e surfeafs 

afcbdos of nasde Of giiffra tissue It- Ao noatt, Cae 



omtmt»oAv^M^1i^xwimt$.w%ae^c^ » ^|d««rf tissue, arc alto OpfcaQy perforated to • Thy* 



bttSeatdrjaifKW. „ »bo^«^»l»*^»e««oltte^rfieo«b 

a4vaat»teoos sbce fcey fcsenDy seaiee patjeet Meata* ^ ^ bdAg — ^ ^ to ^ dtsM 



Klpo^w^deetrooelhroo^l^p-fcrf.bo^** « J2iE?5£!2£!l te^T^^^od^ 



6c i»ticat*i bodr. ibatfcT iooxasiBf Ibe risk of nav—tcd cuujagc. jncotscai umuc« obo w m • 

•ddk^u*c«i!*<teWp»At^ of tteaowj^tog yPf^ ^ ^t^^S 

bsu • rcbdvdy Hdt ixr^daacc (because of tbc Urfc <Bs» wc Id artfaosoopfe aad other prooMQRS. Lft»t OO OOC 

otif«ace«a^^pfctI^b«i«^betw^ *»4 cefUia type* of tenrt allow » Y^c«itroWa*itf 

abbdooorcuitiaiofiliota^iisso&Tlklso^^ 

BiybadrateaflySow aloof U)dypttfttkrria|ku topodV to place, toerc^a^acatcaa be very ;qycoafrebc oaaa»of 
■ace flua ibe Aflaed tl«trfcal p«a, wt** wm «**a»- » tbccortias»ocitttd wifcfte tea ^jg^J^SSS 

daBy boctic die oaaeot fovtog txroufb tkeae paftt* Ibcee Uaaa which pcaatt ao cqx atie «pan of aoooatt 

SoooallM itopatih^ pwkte a low votonrtrte abtattoa nte. which It a 

B^dtctn^^devkest^veaol^^ P*fttoUar «aad>aotaft ia cutttof aa4 •Matfoa^f 



toaotflowul^ibopatlo^ ^£?!^J^i^^!^^ 

*vfc^bo*«beac**aediT^ 2^3*J!?^?^^^^^ 

export to that *ey ta-y boA eoatact tteue, <xreby t^^^^^!?!^ 

tw5L »rc«macuaeju^h fro« ibe active to thereto Umipwvidel^ghfateof aWat^ ^£^^5 

etottote 3 ^ST^aae. Odo drawback wi* tf* <s »«oaia. bat caaaol operate la a Uo^iMaW cavhy. 

coo&furailoau howew Is that the retara ekcorode may Ikr these ai^e4bcrieasooj.lnpro^ 

cause tissue eeskcatk» oc desinictioa M to <*ataet poiat o4««re dcsifWforths aectro^«i»bUoo« tadctmliitoe 
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tissue. These systems and mctbods should be capebk of to the target rile. Araure etecotxk b positto«t4 witton en 

sekctfvdy cufitig sad ablating tissue and other body croc* ekrmralty fondunlsg liquid, such as iscsonk taBae. to 

tare* U eltccieaUy cosdocdva eovironincuts. such as generate a correal flow path between the target die and the 

rtrioui flkd wiA Wood cr indued with decuicaDy coo- return electrode. High frequency vohige Is tea applied 

A>eslvo aoadtoas such at tsotonk saline, and to rdidvcty * between (be active and return electrode through 6e current 

c^vEern^ such as utoK^te^ to cS ^^2^^ 

fcrx^ogfcaiU*^^ rur* ^'^^^ 



calttoccdures-Sochep^^ be l [f fts1 ^ f^P^^ j 9 ^^^ naaferi a tfrt to cut 

toJStoSagan^ ^ tlsstte or eftct me des*rfdep*of ablelsW 

death nf aeerceii and Hmttiag the damage to tissue adjacent to current flow pad At/ be g caerated ty submerging 
^Sne^ciiafi^^^^^^ * tt cc^ducd^ fliW (e^ artbie> 

scepk surgery and the Dke) or by directing an electrically 
DESCRIPTION OP THE BACKGROUND AKT cooductlag tfquLl aloog a fluid path past the return ekctrode 

and to the target sue Co generate the cancer low path 
Device* faccrpocaibj rwfio fieqoeacy electrode* lor use between Che target she and On return eiecaock. lids letter 
to dectroaortlcal and electrocaotery techniques are u nctnod is pn ntaflarty effective fa a dry enYhoaseot (U. t 
described to Rand et aL (1983) X Mia S*rj. 1342-246 ^ j, ^ tnbn g g c d to fluid), such as open, endo> 
afid U-S. PaL No*. 5J2SL216; 4\943.29a; 4,936301: 4593. mok or ml suigery. beeanse the clcctricaBy eendncttog 
691; 4J2UO0; and 4,202337. US. Pat. No*. 4^43^90 and u^„widc* awfe^ conent flow path from the target 
4.036301 describe methods f dr injecting non<onctafag »|m to the reoanea**oac.m active 
Squid over ihe tfp of a moaopoU etorosojfcai electrode 9 cUsposed at (he dbtal end of Che probe and 6* return 
to electrically btfatc the electrode, wfcflc cacrgta*; from a caSrode b spaced frora tht active ekctrode and enctoeed 
mqoundmg dtctrka fl j y conducting fajgaot VS. Pat, Noa. w imm M frmUrtftg mealh Una ********** enacenm of aha 
5393.959 and 4.674,499 describe mc*cpc4ar and bipolar ^ ikc«3ete surrounctog feme and Si pot- 
dectroattgtod devfcet. respectively, that toetode a conduit ^ shorting of flat cages* between tt\e active an<iensta 
fee farigartft g (he surgical sits, r l wv ^r fr r frr pry^ttTf-. pw*** mt ^ infraA***! 

US. Pat. No*. 5317,453. 3,423303. 3302,4101 3.2*2. directly biothe aYfcy of the ee^ ir^ so that acttre 
797* 5390373, 3301470. 1312393. 3336^7 describe cWtr^b^frWO igtfntf a^najvalcfn^ccaal tissue, to 
hjcx treatment methods for ren^vfag abcMrnul slda ctaU. en de nco p te proeotees. the probe wfll rypseal^r he pasted 
n>chascrfgmataticos.l etk « through a toe vcn i loaa l trocar caaanla white vtewiag of Che 

Pat. N6n> 3.443j634 and 3370642 describe nxthods for operative site Is provided Sn^ghtJietjse olaUpaToaoipe 
nstog laser energy to d^Me, faclse or resert tissue datog disposed to n separate ennoato. 
ewaxetfc surgery; V$> 1^ t^ 3JW10 to daocted so a tt t t^atc 4^ of a* tovendon. ctehlghMuency 
niethodandapparaasslordetect^ yvtogt tn4ied between the active and return ekctrode* 

tumor tissue. US. Pat, Ho*. 3380316. 33S9; gxccratesUgh vo3iage gra^fient* to the vldnity 
09t>. PCT appScstion No. WO 94/14383 and Buropaan tW These uSs vdt^>aO)catt am sufficient to cseaae an 
Patent Appfieatton No. 0 513 $67 descrtoe anethods and cleetric fleld at thadotat hoondary the active efectrode<*) 
apparatus for percutaneous sayocarflat revascularhatioa that is suflteaeat^f high to hreafc down toe tissue fivongh 
These method* aad apparatus tovctve (urecttog laser ocsgy - ^ CT f^ ^ t^^ ^ff MMtrt^ykA^ TWtMg^fn^nyy 
against the heart tissue ms^transvemcsuuiaetottoough ^ ye*agetoa^caergym the target^ 
Ojc jayecardlamtotocteam of tissue witt^eamtog suUtss4Wtt^r^cre«to beyond 

cavity to the B3yc*ardTuax ^ twoadary of She taia layer of tbsu e >b fatcd nisaMatt>e 

ejsocesj can be taxefaohr coatrolsed to effect the vosgmcttfc 
SVMMAKY OF THB INVENTION removal of tissue as dda as a few layers of cefis with 



tic present bycaeioa provides n jyasjw and method for 45 nummalheattagoforda 

selectively applying elecnirnj energy to strsxiism tissue structures. 

oa the suffcot of a pstksfs body. The system aad rotthed Applicants believe that flits precise*/ controlled abtettoa 

allow the surgical team to perform deAosurgtcal Is at toast partly enased by Cbehtgh ttoottlp Add gesns j aS nd 

iaurveatioas. such as ablattom and cutting of body around Ac fi> of the active electrodes) wlthto fl« electro 

strocturea.wsu1es1nritin^ so eaQy eoadocdvo fiauJd. The electric field vaporises the 

damage to tb*oead>cea< the trcamxeealu^ The system and etectrscafly ooadooflvo BcjuSd toto a Ato bynr over sg least 

method of the present iavcntJoa are oseml for aurgkai a ration of Che activ e e i ectmde sortaceaad then soafaes the 

procedures to relatively dry eaviroamesnn. such w treaatog vapor layer due to thrpmeace of an soetoabto specks 

and shaping gtoajvayfer dssue cussectkm. c^. separanon of withto (he Bquillm^ lor^zsito 

gall btadder trom rhe Bver. slslatic« and a«csx^ of diseased 43 electric adds to a low density vapcalred layer toducm Che 

tjssan. such as flhroM turnora. aad eVrmstotogicai proon* - ditcfaarge of oighry tncrgecJc ekcrroos and ffcomnt to flse 

due* favesVtog surface tissue ahia t low o the cptdczxais. tonn of nhraviotet eowgy from she vapor sayenTho asmv 

such as scar or tattoo removal, tissue reJuveaatJoo aad the . violet energy andfecsjergctfc electro esaimdlstotegiatfaa 

G*x.Tto|aweii3vcsncnrn^ of me dime motoks ad>cent So the vapor iaytc Thb 

ooMaactiag envsroaments. such. as axthxeaeorde car cyitov m energy dbchargo can be preclsery ooonofied So effect the 

scopie snrgkal precedaret, to addftsoa, the pxesea invention v ^rnrnrrrir renaovsi of tissue tt u^r a es scs racgtog from aatt» 

fcr nmWrtmt tw K»f»f AimA or holei threogh Umean toaiewlaycnof cefls wlOioutheaeiagoxodserwise 

tUsue. such as the venaicular wall of Che heart during damtgiag »urroandlag or uadesJytog cell structaos, 

tts asmyocard M masauarizatka proceduxet, The active elecsxodeCa) wfll be spaced away from Che 

Thenxthodof rnera^esentla^em target tissue by a suitable distance curing She ablation 

tog an csectrcaurgkal probe adjacertf the target tissoe so 0^ process. This spacing allows for the eorrnVassJ iesup|s^ of 

atleastceieactiTeckctredetobr^ ekctricafly coc-Soctiag Eoaid at ^ intettnee bctweeo t>e 
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acfiYe ckcrrodrfs) aad the target tissue surface, TbU coa- flax decrease* wia fee square of ihe cUstaece from Ac 

tkudrcsurtfyofd*ekctrfc^ localized sources so Out the tissue at greater distaoccsfrom 

easurc thst the thia v*pc* layer or regioa win rcroaia <m* at the electrode tips are a<* significantly affected by the eaergy 

least a portion of the sate ekcoode<s) between the active flux. 

electrode^) aad the tissue surface. Preferably, the active 5 Afonaer aader*ia<&Qg of tie eature aad advantages of 

eJecvodc<s) wQ! be translated aaVor rotated transversely ^ bvcotIot ^ ^ aj*ercat by rcfcrcace to (be 

relative to Ike tissue. Le^ ia a light brushing nodoa^to gcmlW0 - jo,^ * spccirUsljoo aed drawiags. 

maiataa the sappty of dcctrfcaliy eeoducriag fluid in tie ^ 

region bctweca the active elcetJodc<s) aod the tissue. This BRIEF DESOUFTION OP THE DRAWINGS 

Sl^not^ i^u4b|««leetroan^ 

^Ito ^T«T^4ina tissue, Ug ficwd wpply "4 " dcctro^irtfcil pew supply coo- 

^a^araTatc^ ^TEilm. with the ,^p4e, of the ercseat 

raises an dectrcenirrical probed , . ^ # ^ ^ , 

reaieajamtille^^ miAlsaaeaUra^ac**.se<*a4 

w the distal e«L A cotuteewfc tip ef the ckctiosar^probe <4nOl *ust^ aa 

^oaimaleMoffhediaftfocficetr^ electrode arrsa g csieo t ta ittb k for r*p*d c«ming sad abtnioa 

electrode to a high frtqococy voltage source, A return of tissue trasses; 

e^cdecour^totr^iwltaa^se^ » pja 28 is aa talargod ead view of dw distal tip of the 

distance from the activo electrode 10 substaatliDy tvoMor ekcuuuigjcal probe of EK3> Is 

roinimfce current shectta* therebetween aad* la dry njg, Kb ncrcca-aectioeaJ viewof the priwimal ead of 

eavfcoomeatt, to shield the retura electrode from tissue at ^ rrobe, ttustratmg aa anaagesaeat for 

foe Urges she of abUdoa or from the sargooa. h trrigaat coupUmt the probe to the ebxtdcalty ceadoctian; Uaajd 
flooded cavtfonromt. such as srflMutcopic surgery, the area & supply of HO. 1; 

^l^S^^^^^^^^l^^S ^ mSltadddlederoea-secaic^ 

csrrratf deastecs that effectively V^^^^Sl aAod^^^atCMm^v^^^U 

tbstie. The retura dechx>deto*y be ia^^ ^^afd^^^ rfifcccleiaroaBr* 

*eshafttftheprc^c*itrmy* PK^aaead^ofthemstalea^ 

Ce^cuaHo^sia^lastruiBem).Ubo^ ^ - _ 

electrode deflate aa ieitcr, tnflvhr*^f *** < ^p* J ****y wr BO. f It ea cad view of aa aoothcr aabodbaeat ©fine 

flow of electrically amduettag Boaid these4r«gh. The elactrosasgkal prcbe of Ha 1; 

ji^i»aiectedi»«^Sttritoc/theieajra electrodeaad FKX d Is a swetial cress-ccctioBal stde view of a farmer 

<w the active ekct^totJjeret^psov^ catodhacat of (he ikcx<mu^F*te^1te<l*x& 
tow ptfh bctweca tie target tbsae site aad the rctam 35 anay <ffspo*ed e»asveraeiy to the axis of the probe; 

electrode, PKJ. 7 Is a parual froat cross-sectjooal view of aa 

The actrrc tnd retura electrodes wffl preferably be coa- eiectrwurgfcal probe aad aa ctectiically cooductire UqtM 

figuredsoch that, ^ax« the a«dkatioaof a sufficitmbia*- ^ Bhistatiag use of the probe aad the sb*A ia 

froo^eacyvoltsa^atim layer of ^ abbeiag taegeittsaae; 
Uyer is vaporized over at least a pcrdoa of tte scttve 40 pa^tismeala^oosa-aecsloiaaview 

iag lrom the distal ead ol the probe. Ta«ele<t^tero^ mUisaaidevfcw of aaetecwosurgh^^haviat 

wiU preferably have a orffidnnty small area, oocasioa(cr a shaft with a pcspcadtoilar distal posHoa; 
recessioa) feagth ftom Ac probe aad sharp edges aadfar 



, „. . „ HaUisasdMsaatlcviawof aa ctarosurgical probe 

saateas|«irka audi thai localised high cmreatdeaahJea so haviag two a o mw d aWet agod doctrodca catcadmgfcoaa 
verawete^oa the elects tcnmaabwU tfaadUtalaad; 

to the ferraatic«e^avapecired layer erregioaovcr sttcast m t3 is aa ead view of the probe of HO. U; 

a pordoo of me aethe electrodes) roflowed by ^hi^i f^ui*s*tem*<*tev^<*TiaUtoibcu& 

decsriefldd mduced *t*dowm (JLe*kmh*k*)<tk*l* c^miaa of dsaae; 

fgeelea wfetta the vaaor ^ r ^J^^^ » » IS is a croai-tectJoaal view of fedtatfrcftf* 



ouissfc»cfpbotc«ai»d^ekar« 
cutso dSssociatloa of moleoalea wiihia the t 



the active aad retura electrodes; 
la aa exemplary cmbodlme^ the acdre electicdc<a> are arf«a^er eaa.aeetleaal vfcw of tie dUtaj 

ii«d aad amaged to create locafiied sources of eaergy J^ J^^^^ 

s^r^^^staTS ^ SrweeTgle^^ 

tire radhst) at the distal tips ef the eleetto^a) whe«J m acfC ^eetloaal viaw af aa alsaraatlvo doe. 



sufBdeatry high tosueacy voltaga is applied to the retura ROIT J^^r^ 

aadac^ekSoto^^^^ jj^J^y 1 ^ ^ 

ate ioscaso cocrcv st the distal eada of the electrodes for epidermal ©sue layers; 

mLlecX^^ « FiaiShascctiaiU view erf tt«btai»M 

crmdmeraxadsair/totlw ^ dceejaeargfcal probe wttto dse veatrieala r eariry tor 

P^^ towjrf ^ y ^ nAl6ca|a|y perfej^gtoaarayocardidrev^^ 
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FKL a* b a cacoe-eccdoaal view of Ifae probe boring • The ctectroaargM probe wffl compriae a shafthaviaga 

cbanad through the vceakubr wal; proximal esdudi distal ead which rapports u actrVa 

m2dd^«atJtcnt2heaoboduBCrt tiecwode. The shaft say assume a wide variety of 

HQ lah^g ■» fr^w^ f~ ~rr*r**» t UtAt «^ V *** coafl|OTtioBi. wfcb the primary pappose bdfig to mcrfuaj. 

fcxci mc traranycorcld caaaact; s caa> support me active electrode ae4 permit me treating 

d «?^™»«^f < « e, V; b« toot body c^.^u the oocaerie 

n&Bls taos^SOTOOM Yicwa tte fflitM CMOfme ^ abdominal cavlry, dgoagh *■ tttociited trocar cr caa aa la fat 
probe of HQ. 21; a nrintnutty invasive procedxae. audi as. a r mtosoepic . 

HO. 21 b a side cret-sccdoeal view of a distil portico lapasoscoplc, mcracteeapICi tad other cad oa e o pte proco» 
of a tamer emhcdameat of me probe of HQS 2A-3C mag*Taag.iiie sbiftwffltypkaflybaveatcti^e/atkas< 
laeotpmiiie^aBBiMsildiy 5 oa for craj racccdure* aad at least 10 cm, more r/pkaBy 

a siagfc dectrodo lead; aad tf bemg20cm,or loafvlvcodoaee^ftoeedmltesM 

HQ, 14 b a aide caota-eccaonal view of a djatal pcrooo will typtcalry neve a dsaroctcr of at least t mm aedfrt> 
cf yet aatfhcr embodiment cf me probe ef FIGS, 2A-3C eoeaUy a the range 60m 1 to 10 mm, Of course, for 
bcorpcrariog a aiagle electrode connected to a suak cleo deranamtogfeal procedure* 00 the outer atia* me shaft may 
erode kad. bavo any sanabk lengm aad dtttdsvter mat woald fadBwe 

snuKMMfnw< optfoaaBy being cnnhiaad wfrfr 9 pvrntij »<g K 

Tbe preaesrt izrweatioo provide* a system aad memod fee tube far mecheaical support. Pbamte abate may be com- 

selectively spcayiag ckcoksi eoogy to a target locate Used wtto pull wfaea, shape axraory acsuatora, aad ote 

wjmmcToaapater'ebocfciatitmto M tf *»om*me&M&uBf*dhc&^m*&*t4dUttiB**t+* 

partfcutazly i&chtdmg gfogrrst tiaaae* aad mocoeal assaee distal ead of me shall to racffitat* f^catttoamf of tbe eao> 

locitrt 1* &c toco* <* tpldamMl tstK 0% *x <tt tU*. n*dtMnp.TU&att^vsatytad&*ftv4iy*ti&t* 

m addmoa. tissue* which rosy be orcchercoctductiyciJcDxotinm^ 

method of the present mveoboa mcsode turner*, aboormal f^crrabccamecteoflacctc^^ 

dsaae*. aad tbe IOoe. The bmente may abo be need for # proximal cod of me abaft Sjpedte shaft designs wii be 

am^iziatcrboQ^ctUMcbcrboto * — fl^h f^h i~ irrrlf ra — trh itir fipn rt i OJcanaftat 
at me ventricular waS doing txaasmyocarou! rcvascular* Tbc drcomsaibed area of tbe electrode aoay ask the 

bate procedures. Far coovcatesxCt me Rsaaloleg olsdo- raajt from 025 Baa 3 to 73 mnr , t ceefesabty xnaalSmsa 3 

sure will be dhectcd tprriftralfr to me cuttiag. sbapiag or m 40 no?* aad vfl osoaQy fefbide at kaat two faotatal 

ablate of glagfval or taaeoaal ttsaoa m otsl surgical 35 dectrode t i r i nTn it s mora cjoaty at least fbor tmosm da 
procedure*, me surface (bm ablate of me erjdrrmh m meiem bly at least ah fltrfffffr t ^t^iy ^ 

d ftm a tot ogtcal paoceduret aod me caaaUgsatoa cCcbaaaclt oftea 50 or mere ej ee oj o d c temniasdav dtspoa ed owj ma 

thfooab the myocardial of me heart, bot to wfll be appro* &&ca*tatt 9ufaot*ate9batLtyUto0ntt*&BC*oie 

dated mat me ayrtna aad memod caa be apptaed eqoafly atcay(t)oa me wctict «£»«<») U dose proxmihy wbhme 

wefi to procedoiea lavohdag other tbsoee of (he body, at 40 tssjet tbtoe aad appkymg bsgm t H aoca cy vobage betweea 
wdl ai to other procedotti tochxflag opea swgecy, Uperc- iJ i 1 y(i)etjdaaadd1s!oaal cemmoo centum decaodaia 

^te«a^r^iboraxc4c ^ <&cc t or b^roema trim ebcpanV^b^ me target 

surs^cu ptjpoeoorea* tisaoe at aesecdvery ablated or cot» pcraxbttag teleottoe 

Xa addSJoa me pre««a lnreieioa h pvtkuUziy esetai la removal of partes of the target tsaaue vhfle deababrv 

procedaret svbete me mmta rite fa flooded or sabm uged 45 adaimbfag me depm of Beeroata 10 eurtooadmg thatta>a» 

vteoctorica^cooitot^ft^ p«rticalat»mitiavct^ fiovltea m 

Saehprocedm^ e^atmrotoca^sm^ for effectively abtstmg aad cutdag tiasue vaich may bo 

deeamed la detail la co^peatfiag PCT htctaatjcmaj Iocate4hcicac]ioxsmiryto 

AffaTcate, US. Hatioea! Phase Serial How FCDUS94f stnscpjros (c^ ttcaVbooe) by ttnaaWoatly (l)craaaaf 

(ttlfl Pcd oaMay 10 Wi ft yfcdadUrl 1 T i dectjicafly coodacm^Bajotdaofrswbeti rra ibr n am 

wt^ b« beoa iocctporsted htrda e^ aad active electxodou (2) apr^ymg decxricat caergy to ma 

ThcprcacadtavettfiottBaym^arf tgget tuaoesTOoadtog and hrm^rtdy a<Qsccattomedp 

aa cfcct^aaay dtfribatgd overaeltt^ of tbe probe. (3) briagmg the active elecoode(t) at ctoae 

a prcte Ime elecaode amy astad]^ prm^iajtywlmmetirget 

fn d rpradreay coneat ^lmbnd aMTor poaei<oxefone4 etec* » opteaQy raovfag me electrode araay axiaQy aad/brmmv 

aode termmab to sgpty alecadeal eocrgy aat aet hej y mme veeaely over me tiama. 

target darae wbOa lUdag the o w n ed ajy tt i te of Ucmco*Ap*m^t^i»G*ia**M<Uctx<*>*auan*k> 

electrical eacrgy to me saaroadbg tjtaae aad eavlroBmtstt me electrode array b elec&kaQy mtahtrd from afl other 

rttuhirtg irwa power cla^»te tato suxrconaiag deeut- etecrrode termmab la me array wtmia said probe aad b 

caOyeotidttcteiaam^sacbMtia^ m corrected to a power toace which b iacaated Breach of 

me Bto. Tbe ciecsoce tenamab may be sodepeadcafly me omcr decaodcamme array or to drcortry wfaJcbmaba 

cara^Esahai by fsobaag the tcsaisob 1^ each cmer or mterroptt corrcataow to me clectrock waeatowreafav 

aad comcctfBg each termbd to a tey ax a top ovtrtocrccte bNty raataid < ^g..btoo d or rVrtriraDy cemd u cth e taflae 

b belaasd from the other cftcaodctcmfaaltj Alaaraatbcj^ ■ hrigaat) oosea a tower tapeAacc pam betweea me coa> 

me decttede tcrmiaab may be coeacctod to each other at as moa electrode aad me iadlvidaaj eiectrode termhaL lae 

dmer the proximat or dbtsl etxb of me ra^ to term a * botated power acurcea for each 1 

siaa> wire that couplet to a power tooree. separate power supply < 
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duBnoerbtJcnv4Jcfcn^p wffl have a contact tret (per electrode) fetor 5 son'. 

Ua^itomi™ki9cito&iMm^k tMnm a tA > prefcrtbiy being ia Ok nage from 0.0001 mm* to 1 max 1 . 
a^tea«U«lep<^^cewtJdibcofiaecu4«oeKtcr and mere jxcf canity from OOQS nam*»<t5 Km 3 .!** we 
the electrodes mrwgb mdepcodcotry acmatatJe switches cr cf null dimew ekcacde terminals increases ekcttfc 
taeyfe provided tybo^m^ * fttid iattnsiry and reduces tbe cacot or dq*b of tissue 

sucnnsaidBcnaifccnpnr*^ aecrosfr at a eoexaoeecc of the divergence of curat In 

thereof. Tbe azirst Ifmiring dtn*no may be provided ia Ems wtrfch ernanatt from tt* exposed surface of cadi 
the probe, ewector*. c»Mr. costroOer cr along me con- dccoudc trrrn l n i i BMg*poritfo»l»«»»tMttcle«fer 
duetto path from the controller to the distal tip. kevmt ic damage (U^ uecsosss) bat teca leosd to be 
Ahcrnativcly. tic resistance «xVcr capediatnc may occur u limited to a distance of about oec-balf » one electrode 
oe (be surface of ibe active clecrrode(s) dae to oxide layers diameter, Tlds It a particular advantage over prior electro* 
wbicb f cm selected ekctrode ton*nali<e^ti!inJumera surgical probes taaptoyUg single and** larger decfimdes 
resistive coating on the surface of nsetal, sucb w jdatinum) wbcre fe e dens* of tUsoe necrosis nay no* be saflttdentjy 

Tbe tip region of tbe probs may be coemosed of many Kmbad, 
hdepeode rt electrode tcrmUats designed to deliver dcctoV u U previous etectrosurgicai devices, increased power 
cdenergyUihevkiairyofteup/rbesel^^ appCcstsOft and ablation rates nave bees ncbieved by 

of decafed energy to me target tissue U adueved by iaereasiag tbo electrode area. Smjrisingjy. wia die prcacat 
connecting e neb UdMdad electrode tennlnd nod ma com* mrtotkm.lt baa been fa md OSiinmtotdcsccttodc area can 
boo electrode to a power source having independently be tocrcased (to mcreesc power delivery and ablatloo sane) 
cortotkd or cmrcrtEa^cbjn^mcocainonetee. » v/bbc* moeuslng ixd^of a^xrosisby faovidtaf anrf- 
node may be n tubular member of conductive naaterfal opts smal electrode temianls-Menbl^i^tcnoUuanwB 
jrxa^totetbaxt&mjmtU^v^toHXTt* be spaefd^npo rt by a menace in toe range from nbout 
as a coadn* for me supply of Ox aUcrdcaOy <txxb*tmg onofcatf diameter to ooe diameter lor ojnJswn power 
Soutd berweeo me active and common ekcttodes. Tbo delivery, aa discussed below. Tbe depen of necrosis stay be 
apptkattonofJtf^fieoococyvcJta^ tf rurdmr ccaaoOed by sw*cb*Bg tbe applied vetene off nod 

ckctrode and o^ekctrodV s r ^ c« to produce pulses c/currer^ 

high electric field ialcttitics at Ibe dtaal tips Of am dco duration and assodatod energy dcasity to ef act sblstk* 
codes wimcoa^uctton of td^ frec^ency cuacm 6co enci and^cmtingwlnlebdttttnraedctfte 
iadlvlduaiekcttodeieriniaalto Jong to attow for tf 

cuzrent fiov ton e*cb iadividial tiectxode tctmuuj tome » ttOu^nmnner,me 
coanmonekcsrodesseo«troladbyenJ« me tfme awxrval ! 

nniit.fftfii^^'^^^ A ^^ acbtm efSekat rates of tissue i 
to to* target tone wfaflc mfntafaag energy detvery to attowmg me t ra|Kf al a rs of fee treated rone of \ 
awrcuaoiBg (aowmrget) tissue and any conducive flmVlt -rtiajr or return to nornal physiologie temp 
wtdc0naaybepieses4(e^tdocd.els^^ ss (onnnly towMMo MTCof normal temperature 07» 

asaaEacandmeflkeX CI |wfe^ to wMmirC) before l»a 

m a «ferredau>aci,0\Sf invent^ es«raj(cuaa»Opotot> 
dUfcreaoaskefectrscairesu^^ badarioototbenbowdencrfbedrx 
fa* gjngNo, ousscta, Inacia, umxm epMcmmi, beart or bu t g rt-orti ti t utf^wr rr*1\ m Mf *t r * ** i * , *t ti **** m * D * 
otber tissue) and mo surroundiaf coadurdvo Bouid (e^, m mbdbaWago^depoaf wocn^TH$ mcx*MMbm *rctrr* 
fsoi^tt^kdfBM).^WMf€£aMi^Ur^§dt^ «fT*7*< n bigk fieouency vottaa^ between im actlVo dec* 

trode sursaoa and ma raaan ctectrode to denrdap Ugo 




levd of «jx>Bed vottagc. if 1 . 

betweeoumcoanmoodeaarcdeandc^ deemte Odd iotooattei an Oae ufca^ e/ OV tarfet < 

electrode knurls wimia tbe tlecnode array b IsoSouac sbe, Tbe bfcrA decttto Odd tosensltSea lead to eseetjie ietd 
uline nri^nt liquid (baying a idaaVety^deco^ « induced mdecutar breikdown of target tissue ^ 

Individual fleet! ode wfl limit current Oow so Omt dm 
ncaang or intervening cooouccve nauai u mtnunszauu \m 
dm otber band. If a ponton of or a of me dectrJcd 
cowtoicujpatbtaaweeou^ to J 

mclndrVimidcIeeOode tcmdaali wtdJndmeiwuudi nony L 
is gmgrvd tlasuu (kavsag n refadvety btgbcr deetded eomsiemry rcmovea 0m dnsoe strucsure, as opposed to 
inajmtlaneeX d>c current eooool cueufcry or swtcb coo- OansfdaBan^u^mwue rostral 
nected to me Jadrddiml ekoroek wil aOcw current Sow n vspcefoav tots typkagy tbe enno wim nMn t to o, 
lum^telurteoemlaooe^elecB^ » Tbe bigb edecofc told lotcodto any bo generaosd by 

medabtaricuceeleeft^brakdm apctymg o M» ftaan snoy votraga mot fa a u gdent to 

6a muoodum r^^y ef O ^ d cc owJa turtaca l apcoiM O rr c lccmteai ry rtmibtrring Buuid quqj ot joant ■ 

lUappckatkmofalu^lreojuea^ r^rtton of dm ncrtve elDCBmck(a) bi tbe regkm between mo 

cr return electrode and dm electrode army for <ttjtd t^of teacnhaclccrr<)oeas^ 

tbe vapor layer or vapodzed segtoO bos A itttttvery oagO 




tppreeciate dme fatcrvameflaets abtodoo^emdogoratutmp. to tbe vapor layer or vaporised region 1 
mgc#metargdtisso*mtim dectrfesi imrmdance, H mcreaacs too votmge < 

b cSssipated (U^ • bigb voltage gradient enirts) may be between mo active ekemode tr> and tbe tissue and causes 
reecb^cootroMfcrcajmmm^ iceizsaoo wilim me vapor layer dm) to tbe rueaeace of no 

ityc^«xuBeltctK>deavfho*e effect^ ioabable spodea (e^. aodhnu wben iiotonfc uOm U Om 

abomlmmtoOaimm^|«e/crab|yB^ 0 ckctdcsOy co sy torringf rnt ^ 

umxaadiaore{a^erably fiom about OSuntoUam condlu^lncmomomdtsdmm^c^ 
Beetrode areas for both circular and newesmdar o miTnli pbo^bxateT*pcclMjtT*Mdtot*mxUa;tft*xmt* 
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iiss^Tlbctaiyi^\<bitetcn&Q?C9attfcpbGHa» At dbcassed above, appBcaats fcwc feaad to fee to* 

ft*, ttl*eviolet rediarfoa). eatrgetfc panicks (e^ s&y of tbe ckettkaQy cnMnrrirtg liqqid n tbe <fatii tfp« of 

clcctrcet)cr»coafcittt)a»acra£ tbe active dccsodcs mould be kss thas t attcaJ value to 

Tbc pecrrtary ccadiiioai far forming a vapor layer aear form a sa&able vapor byes. For aqooous tdimoas. such as 

mcactivec!ectiedctif<s)tfo 5 w«ta<»lbcttiDfctil^ d* deasto 1m* fe approx£ 

the vapor tra aad ifidudat, me clscbarge of cecrgyfretn taately lO^ eiajaiA u a s winch ccmspoads 10 about 3xKT* 

ri**™* wiala cbe taper layer wfll depead 00 a variety of graraice^Af^fieaatfa als* behove a^oaeetedeasir/ta 

fcetors.stMhagmeatmmgtf cto^ xhe vapor Uya racket a critical value (c^, iRTOnnattr/ 

sire aad spadi^ electrode asrface srea: asperities and sharp IO 30 atom^ai 1 far aqueous aobtkes). ckctroa araliacbe 

edges pa the electtode surfaces; electrode Ttittrrttb ; a pp l ie d 10 occurs. Tbc growth of this tvaltache h retarded wbca me 

voltage aad power; cunrat limldsg scats* wch as iadao spacedsargo generated fields are 00 tbecvdatfmecxkxasi 

ton; cttcmcal coAbxtiviry ©f tbc Add b ccstad wim Che fidd. Spatial cstcst oC das regie* should be larger chaa die 

dectrodes; dtodry of mc flaii; urf ©<ba factors. Basod oa distaace staetwJ let aa ckctroo avabuKhe to become 

bsthX oLpaimttta, tppticmti befigve ttut tbc krrrtffno of oitical aot feraa ioabatfoe froetto develop. This iosdxa- 

atoms within die Taper layer produced la feotoaic saHae ^ froat develop* aad propagates ecrwlhevspcr kycrvta 

(ccctakiag sodrtza chkride) kads to Ac gwf*»V <* w esccpeacccf|rc<*aaesocagria^^ 

cacrgctfcpbotooshevuig wd«aa^Vywiyc-T««nple, ^ ctaroa lajectk&L lowcriaa cf to focal 

m tbe range cO06toWe*r«ec^ ^dc^tSwn^ 

aod 5« to 390 aancmetcra (rWbk spectrum), la additfoc ^S^^-S^^S«Sr * fma * •* vw "* 
ibelhe electee* ^rfd^ 

TOea* C^lcJdry of^v^af liyer £r ^S^^bWc **T* ^* *!S Ut *^ h ^ a f ***** * tlig oat or t few 
formed It fee t tecrtcafl y coodacaag BajdQ becomes scarsrrfngs, Tbcae I nje c t ed c iccajo t t acrvc to orcato or ma* 
tteteady tow (Le^ leas tua yfroria^eyM^alaaaWiBrf tala a low dcsslty teffoa witia a bsfs awaa frteptfa lo 
IorAqottit»K>«atk)cciXdicaectn» eaable mU^jceody injected electro to era in^ ko- 
to t&bk toUoqototly injected ekctjota to casse Impact » iztsSoe vWrnta mese regtooa of low deata> Tbc eeerfy 
ioobaSoo wiOia tbeae tegiocs of low Oewfcy CU^ viper evotved at eaca teess^iuaioa is oa me ordetof batf of »e 
Isyea or bobolesX BDcrsy evolved by me cassede elee> eoeity b«sdppQje^4mScV>Ita{V»dailtdteaev 
a^(c^4ta3eV)caBat*aoycadiybort caa be fenasfcoed to aaote electroa a> rcaaace a Uffaly 
aad treafc Its boods, dlttorlariag t motwa l c lsto fleet . eaergede dectroe. Tbia a eo oadL btajbry eaggctic clc c uoa 
sadkals, wbka ibea cenb^ Isto fiaal |«acc« cr 0e^ „ »»T wffldeat catrgy to boaobart a cwlaeob to break 
spodat. il» boadt, Xju dteotte momoleaae lata fetmfleatft. 

Tbe photoa coopr prodpcca pbototbtetoo mroogft pbO» Tbeefcctrfcaflycocdacsia^Bc ^ tlKi ^ 

HittH aadtar r^^frrH procesm to <grintrgyate coe4tx*frfey is order to id^bly loahe Ojc vxpor layer for 

tfssiKdJeBMSsesaasBdaasevwjIeca)^ me t a rtKvmftt ef eaezgetie efectcoaa aad photoas. Tae 

metum^alte,Talspbo%ea^att^lsaneoir $5 elee«iealcoadaedva7orwjeteid0ioalisof mUBStemaaa 

meaas Out tbc poatoa eaezgy aafisfeis voy Bote beat to per ce ottoet er or mStam) wfll asnagy be ptatgdaaftl 

tissue beyood me booadazks ot to rcaM el to* ablated mSTcm, prefcnUy wifl be peater mta 2 tnSkmv* 

ne colt atdaaoa provided by pbotoa eaesgy cat bt pre* psefeeably peater taaa 10 mS/cav a aa ex< 

daeSycoao^ledtoeatyamxtammafycrc^ee^ cmbodTmrBt. ma ctectrioalfr ooadacaJro flett It 

Itoamtgerw^oswtedaaBagbf aaroUdbg cr ood*4ying « aattae, wbkb baa t oaadat nvity of afcoat 17 eaSfcaa. Taa 

e<llt.taedepmof8eczoc&wiSbetypie^ dtctrical eoadacgviiy of fl>e cbaoad traHag the tnrfraftoa 

400 odcfooa aad eseaQy 10 to 200 adooat. jtifBeaau fiofttsbooldbestitBdcatfybigbtoBam^ 

believe mat me "fragmcatT of mi iategta teJ ttssae mel> repaired to bcM the Bo^ad at (be kmh arto o frcat aad 

ecolcs cany away ixmcfctf the eac^wbto mrimria as dca&y bckw tw czftical kvtL la adfldaa, 

the auribce of tbc mget dw u c » tbotby aPowlag mol co djr ea wbca me clccatca l coadactlvly of tbc fc qoa d at aat|elaady 

Q o ta ttgr aaoaei itasactooccaf waaeaasoagmeaaocpree ajgo»ioojcytc-u*.*iwwa wwu^ vmt^CHOimwfw 

beat awasfcr to ma avfoaDdmg ttwaa> prior toeackMadoa of loairatloa wlmlB me vapor layet)aae 

m edfldoa, other ceeopcdeg webaaost any be coo suffickat to also prexaoae a^e loittat g^owm of bobbies 

adbotrng to me ablatloa of tbsoe. Per example, tbaoe wimo meelectxicaa^coodaet!^ 

destwettoa or abtatfoa may also bo caosed by olekcaie » demity as leas maa mo critical OcastyX 

taxaidowa of a^e dssas saocasal elemests or eeQ »es> Aspeddesotmeiaraceof dm active clecaode<a> appear 

braaes from tbe Wgblvcooccattito^ to preraote letatod Ugb ctxscat deasidea vAkb* at bam, 
tbetipportioosof mecfccm^sVAcota^totbctcaca- prcti^bebbtoaacleataoaaimeaitorf 
kgi of tie preseat breotioa. me active dectrode(s) are eadoaed deasby (Le^ vapor deasfiy) Is bekw me 



tiled aad exf^tartux* mvi^mteftcp* 55 deasiry to iaaiato ^foatamaa brcala^ wimh me Umbla. 



> of appBad vdaage, eaoaa dw fonoatioa of a gfact. a jptt ttc cc^ afuradoa of tbe fresco! 1 
yipoliot segioa aa layer o*tr at Icaat a pmtloa of the creates regloaa of bigb cuscat d eatta ct oa Ojb dps of tae 
wrface of me aedve HcaxtOt(t\ Thh bye or regjoa of eiecaode<i> (U»»e sarfacc of me electrode<t)wbScba3elo 
vaportxed ck^bcaTy mdxdi* €k*** i* no* cagage aad ***t or cat ttaaae). Regjoas of bJ|h aarear 
twos accessary for jccfaa^v^^tbcTapgrtycdrrgtoa or «0 decakks caa be aebJeved via a varirty of socmods, sacb as 
ItyeraadmeaeaajatioaafaaaBa^ prabadag sbatp edges aad ceeaesa oa me distal tfeja of tsa 

ceeduetiag Bqoid provides a bigb electrical avpcdaaoe caUyabra^a^e^smiei^facocfcae active 
betweta the dec&ode aad me ao^ecat dssae aothat oady ptodace t at f a ee asp qj tf c s thcieco. Alaaaatfa e^ me tteo 
low levels of rstBtat flow across tbe ¥epoj fad layer or 49 Qjodc tennhads may be aye ctted ty d es aga cd to m cTtat e tae 
ttgjealammetissae^flterebyiidrindilBgJoQ^^ cdgc/uBface area tatlo of* tbe electrode ten&fcxara. Per 

aad associated accroih oa\ tbe tfaaw. exaa»lc me electrode tcnsiaaKa) aoar be boflow fabea 
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haring a distal ditumfoeatfsi edge surrcundiag an cpes> beace rtsooved from fee operation lite) ImmtdUiciy ed> 

tog. The terminals may be fanned (a u array as described cem tbe ciecrrode array may read* eveala^ 

ibcnctb%ufa<*c<*cci&itnnl^m*x total tad Tbe prtcxred power source of the present lavcatiet 

of feeprcfee.Hlgbci23eadenrirfBWffl delivers a high frequency correal selectable to testate 

to dnmifacatxa] edges of the electrode terminals lo 5 average power levels raagjag ton te»ofmJllrwatttot£«s 

promote Bodcate bobble formaticuL of watts per ekctiode, dcpcedlag oa sbe target tissue being 

Tbe voltage appfied between Ibe common electrode and sbUted.fee ate of i M at fo o tfe^ oriBemaalauaaflowed 

the electrode amy wilt be at Ugh or radio frequency; tou p euhge selected lor fee probe tip. TOe power source 

ryptV^ between abaft Sa^aad 20*^ allows fee user to select fee carta* level according la tbe 

between about 30 rife and 13 MHz, and preferably beiag * ipeciftcre^ta^emeati of a particular <x* mrfTy. 4om*+ 

k^t*n*bo«$0Ubti*4(XiWz.Tlc1Q&1^iDc*m logiaJjratdffc,opa«rjcr|crote 

square) voltage applied wflS usually be ia fee range front procedure. 

aboc* S votu to 1000 volts, prcrerabt/ bdag la 6a range Ibe power source may he current limited or otherwise 

from about 50 voli* so 800 volts, a&4 marc preferably being cocooOcd so ibar uadesircd beating of deccrfcafly coodacv 

ia fee raage from about 100 veto to 400 vote. Tbeae w tivc Mds or o<bcr low electrical resistance trass doa not 

frequencies aed voltages wfflroufc to pe^k-to-peas: voltages occur, la a presently p r 'cf catd embodiment of the present 

and ctareots mat are sufficient to vaporize fee dectricntjy laventioe, correal Imiitfing inductors ate plaoed la series 

conductive Bojuid and. Is torn, create Ibe coalitions within wtih each ladepe&deot ciectrode terminal wbcre tbe iadaev 

the vapored re^«v/r«UizcsD^^ taaoeof fee ladaettristofeerengecf tOaHm 5OJ000a& 

emission of energetic pbotons andfer electron* to ablate v depeootag oa fee electrical (u^epcrtie* of fee tajgettanasvfea 

dame. Typfenlly* fee peak4e~peaJt veltaga wall be as fee desired ablatio* ma end tbe operating rrenweacy* 

rs^e/200io20C»votoand|aTferabfyiafeera^of300 AltematrveJy; capac^^adoctcr (IX^circ^ ta-ucrares may 

to 1400 tc^ and cwtepefcia^U tie ttfigeoC 700 to 900 be employed, as descrfced juevioesry to co-peaefing ICT 

volts, application Ha FCT/US94/0516*. fee complete dbekcuro 

As dbenssed above, fee voltage is s^osiry cVsivtied in a v of which It laoceporatadberela by referent Additional 

aeries of voltage pubes wife a sufficiently high frequency cecres4&aldagiesltfe*ss)ay e 

(^oo fee csdcrof5a%to20MH^*acfa feat tbe volume reslstars wfttbave a li^pos^tcmiKxat^ce^fflckatof 

U effectively applied coeeiaocosly (a* complied wife e^u resistaoce so fear, a* fe« enrrest levdbegxas » we for any 

lasmeialmlng email depfesof xerosis, whidi ^generally MvWualekcrrc4e»c©er^ 

pube4aboee 10 to20Bz).Ua4ditk>^feep«laeddL)cy cyck » (c^, saEac faagaalV it* ic d stance of fee current lusddug 

(f * ,rwnndttivcn«inany one ircocdlniutalfeatcncigy resistor Increases rlg aa ti a a rly » fhercby mtntmfritg the 

Is applied) is oa fee order of about S» fee fee fveseat power delivery from aald eaocwode aato fee low in ii i asj oc 

inveooVm* as ooa^iarod wita lasert whkii typicaSy have a medsam t a ttoo kf%a a »> 

datyeyckof aboatOOOtUfe* AsaaalUssatlvofeaiNhpsjsiveeiraA 

AppficaatsbeSeve feat the present lavcaticfebcss^ 



tx»deopexatioa and higbduty cycles because ibe aoorce of eoasrant correat levd Ibr esefe ia^irvldoal efccuti !i I imiaa l 
energy enu^fromfeeedgessndtspsrf wifcaa iaas^ v^iaAwaaUoil p Ow a d J ver^ 

terminals is eflectrrery a pobt source or a aooree baring a robunct pith, e-g^ botoaic sallae laai^ aod wosdd bo 
teiasive^seaallesTecetveradarsvA^ m selected by fee user to achieve fee desMrsteefcaedagor 

fee to emlo^ from apdataomx^ and crottla^ ablatJcavSoebaaaubt^baanelpow 
la spberscal space geaos^y decreases as tbe sousre of a tnhtwtialy c o nstant eaaswat source wife seleetable esa> 
olstance from fee source, mr. fee *Vmergy source* ef fee reatlevel la scries wifeeaCb esectrc^teasu^vAcrcmaM 
jment Invest fee isdease elects ciecsiodes wiB operata at or below fee ssssm. user sclecssbso 

taVaoMerfeees^getfeelecfrj^ «s majdsssmcunrcsstlevcLOsoMaWwto 

virtue of abesmoaatajyof sjae esuitsJng elsessodea sad fee oats coord be poiudjeniy sensed and smfmed t ***** 
source of enexgy at fee tips of fee etectrodea. Aa a rasttfc, pcrature measured at fee surface of das electrode array 
ou|y feose regions or areas feat are very close to fee exceeds user selected ffmfts. Particular coasrol system 
electrode ops or source wfi be exposed to high energy designs tor ImptViry ating fear attategy am weB wifeai dsc 
femes, Coe^s^ene^saatloa wtt typteafly oat y occur as m siflloffeearL ^ 
tissue layers effo t ti sa contact or ia very elose proximity Yet anottkcr aHr raitiva anrocves fee asa of one or several 
wife tbe tips of fee electrode*. Tbe tissue at s^csaerdtoaacus power supplies which astow osssersevemleleetrodeslabe 
frun fee electrode tfo sac aotsienito snnuteaneously enerttxed and which lacaade active cosjtwl 

energy fius Is tco low at these distance nxnos fee asrddas> entreat 

cr damage daswa. » mum kvA In feta rnnsjrmonf, onry one or several etse> 

Usuafly. fee cunts* kvel wil be selectively tmumd or trodes wouMbosteaavasees^ssKrsiz^ 
coaarofied and fee voltage apftJcd vffl be to dtpc a de a tr j Switcbiag means would allow fee acxS one or severs! 
nd>ssumte.frecxw^hresponmtote electrodes to be enajtxed tore brief period. By se^aessialy 

andA»u^fefeef«fevray between an Isdlvi^ enerajrtogos^oraevcraielecttode^ 
and tbe cocamon electrode. Abo. fee srmtfed entreat kvel to adjacent electrodes can be feJeJotod Oor fee case of 
may be in reapoase to a ttmye ra t u r e control means wancb energfatag several electrode p os Mo ac d at fen aii il i s nm 
maintsins fee target tissue tenaposiurev^neslredlunftsst poeribk «j>adDgw*eue^cvcr^ 
fee kierrnce between fee ekesxode arrays and fee target array) erefiBdasredOottecnso of es<xs^ziat ontyastaglo 
tUsue. Tbe d»ue>d tUsae tennxneare along a reopagsdng electrode at any ooe OaosX As hc<ore> s resistance mi 
amfacejatfbcye^feerespcnefabladM to nxatmeaeataaybecnxjdoy^ 

fee naige from about 40* C to C and more usually appMcsdon of power wherein a (measured) low reristsnee 
frmabc«a)S(rCtoe^CTbetisrsMibela^ (bdow so&o izcsclectcd level) w« prevent feat elecn^de 
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n^j^tenniaalicOMaxtrf^ 5 time). It may be dcttafcte » p« tec acthe ckcaodc 

auvi^t^sp^i^fcooupoftdstoi^ tgsSist Ac tfssoe to cffM Jcwkaa bctfi«s tada. 

©f <*d> of tec electrode*. In *id£«L te« pcw«* Uveatioo Me^tD^diavi^istfcttlLwboeiBSkemBocab 

is coatact wite cad> ekxsode aed can* volttaj *J » coft$ff ^ aa wfio«to^|i^ 

IthoMtedt^ tnOaiuiodtrttetantfab** awaked pobc It coeeecied to • power ecppty 2* fer 

limited to dcctricaUy itolifrt1HrffrodctcmiiB*U,orcvcato idmgbajbmo^cacy Tohay toetttgettbrae32aadA 

a ptanfiiy <** ekarodt tamlnli. Per mnplr , fcc uny of iggcc 21 for Wypiyiaf etorfcaDy coedodbg Crfd 

■cibeelecmaeiamliadineybeco 5*mpmbeJli 

pome 4 »ii»k cfctfodcteat e»«di <^J™**« ^ u ItaMe or rigid, wite teibk teal* <*<ioaaDy 

T»«»cir»cc*ec*rcde<e)mfbr^ » Emyttof ekdredewnbASt dbpied « tee efcttl # 
oa fee abaft of tee ekcwwfjfcol pete * n. Acoaoecdat e*te34 to* * 
(rem) electrode surface wffl be mate* icWwJ tee c^^^^^t^Utm^fd^wM^^toa^ 
diatel add** probe tad any be n*r»«d witeh tee ^ i^t^ «oriad|»tk«c^c«Uc>4bM t 
coaduH provided for tec iaetxaxdoe of ckdrfcaay ooav eCGMCk0 /* toeoopk probe 1« to power sopply 2k\ Toa 
doctfag Beea* to tee site of the tuf« 4mm mad eo** » ejeooede emataals 9% are ekcttfc*ny toelaaed 6*m eacb 
dectmdcftXttteeciegplaryci^ cd«aadeacbof teetembaUS*beoeiee»dtoi»eedfe 
cyfiedrJcd *** of * ^5 or^cccoolaeo^w^ 
bebf formed el mediae! eed of tee du&to tee wol ^VSito of udbideatiy fasvJated coedocton 42 <eee 
eadoeeopfc application tec ecctatt wafecc «ay bo naJCL Power aappry 21 baa a adecico mc*«a M to 
rt^TdB^fcb^r pcota* aod tea* tee eterode » Stt^^ed^tefe kreL Power toff* 2t also 
tamfaab oa fee ratface whflc tecy arc bdag ictrotoed, ^^BeaasforeocrsEztaft^dee^ 
prtfc^wmaebde* l*rod*tdte^teewo*»t £££ ST^e^^Tpeoai 3* at a foot pedal ST 
Sa«rtoXatKwdaai^aay»^«eope. ^ - ~^ * WI ^ ^> w .t<* 



Tbenttf d»ecea«aetiarfaeeca«TajywiaBw,««« Udode a tecoW p«a*l (act «x*ra> Kr reoooy mjow* 
cootact Krtmx cat awutae a tade* of tpoo^dm^^ n te<*mM*p^v>*=cuo*t$LTbtqK&4^ 
rmitlc^M ir«*# la gtccacoto bdnf sd«i©d for iperffie oT a powo; vt^ a^ U with ibe ckctro^ 
adoaa. Attire efccttede epatact aajacea cm bm g^frSe of tee preaeal faveatfe* b ooic^bparoat 

1 nam 3 to 20 nnrMte tow^ eas be jaawr. ^ gencoafy beta lacocpocaltd bertia by ufuiarc. 



b|14 ?^ «*5^doettoteettfetlUfooteo^ 
tgy wWy, aad tee C5eT lecoad pedal (oof tbowa) for lODouiy a^oadaf 
cTr»a>eoiea,wtt as lteo ^| CT d«pp^»ekarod«5I.Tl»i^^ 
tdeeted for apedfie ^ M _ ^n-jr. w w ttj w u oed with tec ekctxe**- 



coacm. co.^ex. baab^cdcal. "^^f 40 Refanot to HOS. 2A aod 2B. tee electdeaOy Maaad 

amyoivimadlyaoycttorca^crta^ tonaaala SI are epoxeftVapart okt aa dectredo 

cxxnmocl/; tee acdro ekctn)de<t) ^^V*^ 1 *!^ amy ratface H Tbt eiedxode amy ratface S2 aad iDd> 
dtoal t» of tec ekcwmjcaljrobe ^deoD^temiaA5twfflimai» 
flaaas; diat-abaped. or brmlirhfrffal ramcea Ur oae m ^ forte abort. la tee prefenod 

tz&qkat procedtro or bdaj Baear «xay» for aac aa as ^fre clcottdc T rrf^ Uba>a drodar 

om^^^^J^^ 5f o^ewccdooald^wraiodUn^OC^ 
may be fooaed oa laonl >t»tKx» c< +*J***^£5~ raero from 03 naa to 10 am. Ekorode amy «rfac*«2 
j^be abaft ^^^^t'J^^^t ^J^m^^h^^k^U^m^ . 
teem to ootaaa body amcoma b cleoaoaajfpcal fcoee* rf { Mto2 ODjaaa4awidteWaatecraotcfcoa03«)Ba 
^awa. » to 7 aa aaowB to m 5. Tie la-tt^daal cfccaw^ 

VodMt1»9ia^itoct4mt.teMd tad tonioaJiawfflfitwade cw toe eleowfc amy aaafaee 

tee actfw electrode^) w« be Bxatotatoed ai a small C fcy tdlstaiK CftfmOBmtoSfinfr 
- away ficm tee o^et t toerafr t. ^ g« g 0 mio 1 «m <aot WH » 



! aOowa fcr tee cominaai ttwa^ly of cksxricaUy - cwticde lenaaala may be 

_ Jtof lip*! too tee barf** betwoa teeaedg » ^t^^etoode^™ iam^^r^kSS 

dcorcdo(a) «d tee earset tbaoe anrface> TOa coatboai ^Z^™^ ^ t«<*c». Fcr r"™^ *» dam*- 

te« tee tele ^Uyerwfflrce^^t*^ acdre *^,Sriltt^ 



M^trfvdlr Ao»0«5i»ft5Mi*^f teAMka <S tetoaay. decnta By (wto * «Mi cr ,<fcyvw>* f» 

. # - m -* i^ui..ikt*tM/»(tlftfnMktt TJwtfirmm tftagjmm laid til Bt tOl 



pxoeiWOaeeaeteodofaMiatib^ e^T^i^SS^SSkM 
tldAerrotate rbeprc*eim»t^ene|yfeUtffetoteedta^ abowe faFK3.2B.tee electrode a li » 
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is » n^povt trmsxix 4S oi whabk b«l*fag mxadd (e*. rear pa* to diet tenobafe » arc dectrfcally coaneeted 10 
ce naJc cr diwnitc^ittcfci>«toalBt>»ircoabiadfc rctura electrode 54 tbtajg^tlssooSXele^ 
Ute)i^c<iidliefe^atibe^e/mae^Kmii« ing fleald 54 (e^ Uotoifc fa ca«acdte *w *toa* 
lUtbc^spbakitorotesh^aca^to^tt^ liprfdpaifcs ». AlcsidpaA »lt fornod bjr aaouW po- 
rno* of a Mdfad* tnadit The (retired sacport j 54 between cater km electrode 55 sad bdadar mort 
BUttft material it atonies, available boa Kyoccrs bda*» member TIL An sddmoasJ ttqajd pub S3 eaay be forced 
Bia] Ceramics Corporation. EZkgrcve* EL* became cf its bcct^mfj^hn^Simi^mlm^^^m^ia 
high thermal coodactivta; good efeetricaBy faseUtrre 5*. However. kU|e*c«2frprelcaed to torod* Cquidpa* 
properties. high flcural inodntas. fesbtaece to earboa . O tear Hie perhaeter of too probe to fcat fee efceoicafly 



SsdSa*bfc>cc<Bp^ » coodpatef teadt to low radii^ b »y dj^sr* fcc 



A#d»^faro.U.^i^i«utci»4Sli*lbe^ * twget jteWOttjic ^ert oJi^ ^o*-jd to 
jotoedtostobdtraia^aicjateW HQS. $-15). Ia (be et aood fr n rat show* b FIGS. 1-5, me 

sD~ofd>edhaac€bett*^ liquid nowfaf mroagh feocc tees 57 may lead to tola* 

of probe It. Tttbelar axmber 7t prcf crsbry comprise* at ndUfly outward, drswfag electrical carat (herewith aad 
clecafcaUy taadatiag material web at aa e^cccy isjecooe u emeatialy caasfag dtnafe to mc surroaadbg tbsae. 
poioabte pbafc or sffieoae-based material, la a preferred The ekctricatty coaaacdag Bcjuld 54 flowiag daoogb 
cocatractfca tccbsiqoe. electrode lermbals 54 exfead ihakioeths *3 tardea a roAway fc* cicctrfcal correal bow 
through jYt-fccmcd cpeabga b the support maoix «* ao betweea target bttos C aad retura electrode 54, aa Ek»- 
that^ftotnNfcatwdecttodeiir^ surface tt by t* • bated by the coneat 0a Ibe* it la BO» 2A. wVa a 



<fc*b*d tfbtaacc H (Fia 5). Tbe tkorodc* may *ea be - volugedibeaeatfab applied*^ 
beaded to *e dhta] surface t» of aoppoft mat* 45, * ream electrode 54. bigb ctecbic acid aatea«ttes wtt ba 
typically ayaaawyaacaca^aaaa<alt<cSeag^aaa»» s^scratedtf tbedbtaldpscf teniaals 54 wtocmeottow 
n«J $# b fdected lo provide t£tc6r* electrical brabtioa, from essay 13 ftroagh abe target titst* a> me aeatza 
tad tood adbeafea tobofc&eccra^i!^ electrode, fee blgh decafc 5 dd ia t eari tfca cauafatg abtattoa 

gdadaom «* tkaate efcebode anaads. Seafiag aattedal a of dam 52 ia aoaa 9L 

Maddttoftaa^akaaMWwaccc^ib^ X.3 aad 4a»iWaa aitaaaehce«abodtaKat af 

ce<Oekataadanelt^eolatveBeeto^ tkcaoaarg j cai proba H irhkh aat a getara electrode 55 

tf tfttateaadaloBlaawxareoal^ pomo^w^tdbdMmasiKi7t.^tMdtct^»h 

btKonbcduae^d^bHOS.2Aa^mF^^ 90 >>owi>f dertricaBy ecadaedat Squid 5# (e^ iaotoala 
iadndca a retata cSecsode 54 tor eonpkaag *e cwreat »aBae)toaowttierrt*»o^aaelecaicaI 
paAbett^aeettodetcBnia ilf 5t aad gowtr aopcfrSfc tfceaode SI Id td» ea dboa te ac a ^oMaga dWaaacaii 
Reoam etearode 54 b prefdably aa aastfar saeote poai- applied betweca ckctzod* teoaiaata 58 aadreimdecaoaa 
lioaedaroaadteeaaedcrof ^^^^^^^^ Sli^^gkdccricd^roa aowt^^a^cclegial^ 

tv^ettleaa^ * 5^Ta^a2^^a^55 5oSgTaW 

gaWe€ciacbleal»coadaciaagttaa^ ct»traitfWg»rtecbkaeldaTteaalato 
dbetmcdbeic^&p 54 prefer^ toniaab5i.ttaaae52e <co <a fa a blaird crlraaaecledbaeao 

€4<U5aoaaa4iafiLRetaraekcttode54ta^^ ta. 

|acjB±Bateadcf|a^llLv>eeeftbeaftab^ « FKJ. 2C fihwaaaea *e praodaud cr coaaector eod 7i of 

power tapptyl* aia eoaaecton 10 a poaat a ffady ftf* uimiUcu^^QiflO^^^^Ooc^t^^ 



lOiamaadaacrvprderabfyaboat llo tOiam tk>aedw«Ma » boodag 72 «t the proxiaal cs47f cTprabe 

Kcaam etcctrode 54 b dlspoaed wHbb aa decflfcalfr Hi Becbode taeaaaata 5t aad <fae attacbed f n n dffng<ta> 
faaabifr* jackat tt, wbkb b t/pfcafly fenned aa oae or 49 Cactort 4» catead pmaaaay «• coaaecMr j4aa74laeoa* 
aoore ekcajcaay iaaabtha cbeaaai or coadat> aoea at wcKrbcattiag7XRetBrae*ecbPd^ 
pc|ytebaaacfoe<bylea^jwl^ where ttaeadrtadadly oaaward to ex* probe M, A* 

ska of die etofcaOy lasalatrfe jacket 11 over retaea abcwaUnGS.laad2Cab\ioJdaop|>|yto^ 
elc<bode54 aaa ^ta aadb a«ctecatca1ea cvapleta^toamSt^aaagaf Boidetefatedabow 

clecaode 54 aad aayad^^bc^y itocttrecra^au^eoa. x tbc toipcal tba or bariag a patapie* dbriceX wtt rctam 
Socb direct elccbicalcoabvetbclwecaab^ efcebode 55, PacCcabty. aa awatatt^ Jacto M covers tw 

teaooa) aad aacamcoadeomiaoa elects nKsaW 54 coald cayoaedportteojof caxarode55,Oaeof aVaoe aa octar ai aa 
renb la oawaoced beatiag aad aeorocla cf t^e strocrare at 74 b ckcaicaBy coajaxaed to retara efcctiode55tocooaie 
taopoiatof coatactcaasanaccjoebL decarode 55 to power soppty 2t waa cable 34. A aaaoaal 

ReanelecBode54bare2ecab^fo^ i$ coabolvah«na^aliobepBOvaJedt^ 

calrr coadactiTe xaaterial BJuaDy arttL vtidx b fdecfcd ead of rccara efceoode 55 aad aara^ aabo 15 lo aBoar aaa 

<atoaaoys,ti1aateoriuai1cyt.fao^ UqaldSt. 
aad alcaat or ate alleys. The rem efceaode 54 nay at na4 ttaarstti aao&eresnboi^ 
coe»oaed of d»e saaae aaetal or aboy whkb fooos tae so the distal portaoa ol abaft U fc beat so ttiat ciosbods 
electrode teraaaab5S to aakbasaa aay aoteaelal tor eo90* laiacab extcad aaaswjcsery to ttV st^ Plttotay. Ibe 



skocctt^rMfialoaof afcettoda^^ <UjuI poctloa of abaft 15 b perpeodtodar to basest of aas 

a eke- abaft aote efcebode array; 



_ g u fa gcacftflyfitiald 

bTcdry~coaoaesiae tUdd 5*. sacb as isotoafe satlae tolat abaft a»ia.«ahowa ia im a\ la ay» saaboa^asat 
(dooaajed aa greater dctaO belowX «s retata etecawie 55 baacoascd to eat ooser natfacecf abaft 

Aasbowa fa PKJ.2A- retata efcebode 54 baotdaeody 13 aad fa eoaered wftb aa esectricaOy bsta^ Jacbat ML 
I lo decbode tennbats St. To eotopkae dab ear* TVeefcctticalyecwfcKtiei fla*d5aBow* ak»gflowpaest3 
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ttmjb rrtre ctetrode 55 u4 «to «fae distil «4 <ef <Mher *» fte scanty Boor Oipe sbowa b FK2& 14. 
d«xrodcS5ttipciidpraiia*l(^c}cdred:nirfMxSL1be F<r cnmpb. dull 13 aqr tare • 4isttl pecdoa fttf ]> 
BaUb Atari caaittcf jfcj* to ekrtwto «rf»« tt * mkrf. in *e w»g <rf W » 30 * ffW. W «r W (HPS, 
otttc • wan canett ptdt fna dtorode tamiml* St, 11 «nd *). tt improve iccca » Ibe operate «t of tic time 

oortst fiin iMt «H bead aagk »v w p«moMr BtefU for toceeftf gjajjw 

PiO. 7 Zhou* *ncd*r entx*^ of 6e ****** hx ^. t ^toS/bUd n,le iSyte okM f « iaeid^ 
wtat dectrowpcal «7*a»n ftrtwbdadet i ittgH ^ „ B ^ fa,£V Jl* fata** tMdl^ 

^ «^^T»^,^^ *ke^TUt*rmloa «o& wait tt**** 

dUul pcrtic, ef iMtwmort *4 it ptdmbljr be* to b* 13 „uyb* reffldeal lo deyetoo t vmor Imr «sd lodace tie 

aagje io prcfce w. a rfarie tfldte ekflwde SShirf&t a omoiar tcctaet* As 

pmi4ftd>Oo«nteiDPtoea*otoei<rf de aScd fctove. Severn ctatrade may U aa outer 

wtarctertmrackctrodeba cuter tDbol armemb er54m< abubr member 54 that dramsaftc* tastdeted coodocmr 
drcwrnwribe* wpport member 71 aad coododen 41 aa- 42 aad eoterve boedlag arterial 7f which, to tarn. edee* 
tteg Jacket tt«««ttdi«u^n^^^ ehdy Jelalo active electrode mpport member* 4*r cad 

^ IDCa ^, 54 * * * STj&do «9PQft mealaadZi ami 4» aay be 

ddbe teaiatdar pp54 ttwebdweca (Fia >)>Amte up ^^a> 4*** cenaEt or ether docTxctfty earn* 
pref er abty kM a wi4A ia the fifige of 0d5 an to 4 a m, ^ Rtf|SS aabem or ate kaddag. A prcfeovd cko> 
Fib«HcuU loosed om elaVr Ae>dc<i U or neater U. iioac mnmt BK^bcr aalafal 1> atwoiaa, li cuavte 
Tbe<&stdodcfRQn elearode 54 U artifice froa ft eabodSmea^ a *olid io4 of alomttalbaaaaa laser pcatioa 
ctorode «wit i iMft oc SI DtaaaceL, fc wxfaab<y abg ^ rf d^j,^ a^n^ 4s md a boOpvtubeof 

05 so 10 mm aad more p xi uiu y abcal 1 »> 10 bbul lac m kw^ m octar p<xt2o« 4$a of electfedt msmkI 
kt^^«lsctamclcco^5dwSDteoeral^c^^ TtftnNf ^ TnWiar todirtw etooda 5t may ba 

ckctzkal cowlacthrfcy a* tritw* »ohak«* fabricated a^Ajyed^^ort^mttai com 

As ttowa la HQ. •» cfcdncaBy coa^KZiBf fiqaid St ^ eWtricaUy coadactfve mtmt aoca M {dtfrnaox taamtam. 
Aowamxpagbaaadar gap 54 ^a decttkd ceuamk*k* toMggia. mojytdeanm. enfan^ten « tttoyi tooct Aoffa 
wit ma itmm dectrode) aad b <8Maargcd ta>«^ ma electrode S» ia coaatctod to comma* If (>cemiC)vm 
^a^t^eff^g^neBo^SObmmdlmctadatwml - aa lasulated lead M0» Aft ckcofcaQy lamladag Jacket 1$ 
gypctt member 7fmcleai ^iumIa >bS»m preside ma vmoQxd* tubular memter 54 aad may be epecod from 
aan*t*e^berwtttO*d«*odetm^ ^ BMB^cygi byapto^c^aiaglmdfadrmeHmdcflaaai 

dectrak 54. Stoce retsra ckarode 54 b |rcaimaa> aaanrnr gap 54 totbetweea (FKX Z2». Aaaumr gap 54 
recesmd att ropect to electrode, wrfrce tt, costact jccfaib^hoa widAto tbc»^c<0a5to4Bm RflxH 
betwtca me rcaaa eledroda 54 aod aa Bo aadmg tfaaaa m caabefdm^ottciteJactaUorttM^ 
iamiiatmd.mad^c^med^ ^btal cad c< me rctma ekctrode 54 1* a dbuacelttam 

ciedrod. toiaiuUWadiimaadt^Mitd.Ktt ^ electrode sarpoct $»moe IX DifUaceLt b prcrcnUy aba* 
ttoiiAc/camatjbatmg tbaebctwett. <jj cm to 19 ma aod meat prcfereWy about ItoiOmm. 

l^pte*eMiBYeatfc«itac48mm^maaelMCfe^ *n>e lcogtb <£ tvm dectfode 54 wfll gesmty depead 

<fltpoted oa a rdidvely plaaar nxrftce at me distal tjjp af «q me cteccdcal coadncttay ca* ota ao^am talatlaa, 
probe lit aj described above. RefeoiagmfiOS.U-S4.SE At aowa a IML 2U etectpea»> eoodacttog BoaUSt 
amsaatrfcprDtelOaxloaaaiairefcl^^ M floors mroutf* aaonlar gap 54 (ia dedrlcal coanmakatioa 

mouoted to medtfa] cod Art 13i Ekc&rtca 5fa, 5t> vimietaraekcirode54>aa4bcUscbsr^ 
are cixtricilly cooooctod to pow tt^piy a detected cad of gap 54 lie Sojaid 50 k tbeo dlrectad arooad 
aborc aad prcfisably bava ope lHa, IMa wtt a *crca> dectrode nppcai member 48a m electrode tencmat 51 m 
cdvtrcrflatteaedil^loetacwozr^ proride tbc carat ptthway berweca dectioic toioiad 59 

greater amoaat of ^d|eTmefcco^dtt5t^ „ *ABm<ka*dcSt>to4t9aSbcdtto^to*toad 

te<kafc%tUtou^ 9riaxiz*6t^***t^ reava cleetrodaa are oooacc«4 to Tcfug* toper/ 2t Tb 
aadmetebym^raaemeemlagabigB/atKOaoaa cable 3d {est PKX a>. 

to limti bkedict frca 0>c iocbod tiwe <icu hrnwrndi). ^js. 23 aad 3d HJbsWb farmer cmbe4meam c* dec* 
Asmowa taPia 11. cucreat flow* Utwctaclccvodetfee trosargkat probes acccrcSLag to fee prcscot icvesa^ a 
lHortim»b4kM*bjam*a*Atot**t*bt* « pia 31 aprobe 34 coapcam a m^&^ofcfccaoderSI 
the Ufget tUcoe 52. Tbc oergeoa cbea mova probe 14 wUca coevcrgc to a tfaxg$c electrode k*d 41 Aa ebowma 
tn&ryenery acroei time 52 a effect a iadeioa m la ecatral electrode 105 ctteado a da proximd cad of me 
ttttee52«a rnaibm ML probe daft lor coaaecttoa a coaaccior If (PUX 2Q> Tac 

Otber modi&cetioa aad Texiadoas ca be made a db- remaiBder of me dectrode* 53 extead mraifb a gniaa of 
dose wimoot departmg from me abject 45 me probe theft aad are electricaly cbapiedmeeart eke* 

l&veatMa a dc&aed ia me foOowiag dahaa. For ezampa, trooe 145 by, lor example, a treat aider Joint a atom 
tbtft 13 of probe II x&»y tm a variety of coeJ&gunaoaa cooeecdoa 104. to HQ. 24, aa clcctrottaajca j probe 14 
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comprises a single electrode St corrected 19 • sfegfe ddh^i£eg^llttidpjrticJur»efcaro<fcl3lio^t^^ 

dearodekad 41 As described above, o* the epidermis 14C A* disamed above, electrode tuay 

decroJessrccotneaedtovolta^ 13d it prefeobly flesh with toe distal end cf shaft m or 

(see FIO. t). dtsul^eiteMSe4fietttbe«italead^ea^4Istiftee4w 

Hr.it. ji/ itux itujtj .i.jt^.w nnftCiMwittfui jWlrtrd S OXdcT of OjOOS facfcct) SO tO BBfafafa the depth Of 

3L Anereaovcty, toese prone coa&furaoott may « opes- ^btt vofcaga wfl preferably be wgdet tocambflm high 

sted It body cavities already cootalafef at dectzkaQjr cttxtric Add jatetafief between the active electrode ami 

conducting Squid St. otMillaf the aced for either aft * ^34 ^ c epidermal tissue let 10 thereby iadoce moiecu» 

intepal supply cf said liquid or aa ekettto«Y Ur breakdown or dbiae^atk^ c/ icveral cdl tayen «( fte 

sleeve to form a cooduft for supply of the ckctricaoy ctJdcrmal tissue. As described above* a wgcfcal voltage 

ooaducdag B91U 51. Instead, aa dectticaty lasulatiag wil) be apcifcd to develop 1 tfcla layer of vapor wirhai (he 

cohering would be applied to robstarrtiafly ell of It* ream dccedcaUy eamdacttog Said aad to Ionize tbe vaporised 

electrode Se* (other tian tbe proximal portion}. 15 layer orregk>abetwecadietc^efectrode<s)i^<beta^ 

pig 15 flmstratca 60 wrmrt to Hart associated whh aft tissue. Energy la the form of photons aedfo energetic 

dectic Add 12* applied between tbe active aad tctva electrons are disch arged 6 0m me vapor layer to aMatefce 

shown, the electric field latently at soboaatlaOy Ufber la ^ laf teoe aad f^^^!^^"^^^ 
die regjoe tt at tbe tip of the eterode St becaaae toe » » ^fjf^^——* *!!"? g M *°« l ?> , ^ 
correal StaKocaavecoocco^n^laibesercfkAS^Thbairh FKBL It-2t flUnaatc aa nrmpt a r y cmijootmeat or 
dectdcficUlttor^ JESlJS^ 

f»f ttr#«i aj amM r tkMUtfk fB^ta^iiitT xUe^4aiW <utcutM» won; dc |jfw* 01 «m pw« uvuboi Sljr PC 

91 *enw WIvl 14ftp*^^p lOWSB *WV|V> W . .a ^_je ^^n^ - - - . ^ ^o ^ a, ^ A — — a if^yuL a^*^*A fthM 

fte ftnMK ie fff-fiilg field aateasky It r T ffff *W aa f**i^ paiu cia euy uceiui Mr oonaj a cnannn foeyi ussoe ay 

124 wllmsualfybaveathidcaeasQf abotxW ^ fteaOte myocartfieam 10 ahevesttfate 

Asshcmlami^tbeelectrielleUkkai^ 

layer doe to the presence of an loshabie species (a^, akcmsfve to coroaary amy bypass surjtry far keatJaf 

sodium) wfthia tbe vapor layer so create a plasma. "Ibis coroaary artery disease. Tbe cfcasaclt attov/ csygea 



**** earlcbod blood tc^avleft^ vealrac^ca»rity t>om*o 
efhWycacaisttecioclro^ aorta to dfeectty tow Sato t* aayocardtaaa; sate than 

M exItiatft^lM^oadsVaie^backlatotbett 



byes; Tk^^^^t^d^owe*> tf eajtlaf ft^bemaadftVmle ^ 



styee FW. Id Oostratts the totaace of bislMos tt( ef as shows ia FXL It. dectfosorikal probe Id k posl> 

aoa^ardea^blefaseomprodocis rt«Jtia j from *e diia. tice^lntooaeof teves«ieBftve«rltfeae4tteteftsl.la«* 

tsjadoa of tbsaeacthe tariet ate. ^ ^ ^eattlck 2»t. Etoro^r^ profce H eaay 
11^ system aad method of d» preaeat bveatSoa Is alto ^ be sa^rodoced mso the da>t vcasdde 2t# at a varftfy of 

Btertd ta denaatoloe^cai procedures, te^ surface Htsee Brocoduses mat are wefl kaoom to the est such at a 

abUrJoa oa toe patkasTs enter skto or errfdeimls. For ***coumar.**v*on! *wMtn^iurutepnxx*am. 

exjoorie. me probe of tbe prcscat iovcacioo caa be used far a the se fe es eatative embodm^aet, psoba H Is ( 

ttxa removal of tbsac aboarnolkka, pjpnr^artnos. wch as Sato too vatctdatore ef toe paaeat tfaroua> a | 



poesies^ tattoos, a§a or liver tpott, birth aaarta» laaKgaaat as pcoctradoa aad aJdafly trtttrlatrd via a etride catoeier 2SJ1 
aas. aad tmxrAcial leatiajaaa m me ctddrmrfs, aad throoxfa ooe 1 



tnrisaotoas, aad tttperaciaJ leasjgmas to me efeoVrmts^aad tisoosjb ooe of toe major vessels to the ttgfe 1 
other towaated tssee. such as soft mtry tltsue. eatoaeeaa cavity 2»4. A pniait4 tnM^ t t kM Myamu 9Siocx^ 
aaajoo>sptastt.e4 M shto angioma, matttnaat tumor tissee, gale^ cadaster 3»la d d ch ca a beeatoraal|yeosAoDed»ytoe 
his8ba|o(U.tIsstmbQls^e^ aergeoe to^roadwdbtals^rtioa Wtbefoidecatoetor3*l 

aadprofa 



thefisx.tta0m>e^thepxobeof tte|m^lsA«easka may * tad probe H to the target sHe(a> aa vea*smto*c*nlr/JML 
be used for removiDg twfaco layers of the epidermis to Refesdag to HO. ». veotrick wall 2dd cccopritts aa 
provide yoaagcr looting skia (tfssoe rejavemdoa) or far epiearafltoi ltt» a myocardium 2 W aad aft oedm a id to m 
ladria^eme^aedrer^ctlsg slataw emiag eosmeek sea* m. u me rapreaeataave crrSV>dttrral. probe 1» wg fcom 
gay laocedures- t chaimd21d or aniftdalvessd from the veatrkularcavfty 

mnflhatoasmaaea^mplaryem » 2«^toroiaa>toectatoearto 

decsrotmgical probe 13* it atffixcd to remove me smtaot 2t# to toereby iacrease myocardial blood tow from ft* 
byemofito epidermis let. I^obc IM toctodee a abaft m ea doeasd mm «t to toe i uj oiwdlwa »twTW locadoa of 
coindedtoaprosJomllaadk Ud for hcldbf ae4 coassei* CftasmeJ 214 may be selected based 00 fasattv epiearM 
Bagahaitm Similar to prevfeca embodlmesaj.probe m aaatomic taa^marts, sock as toe epicar^ breaches of toe 
toemdes ea active electrode wiay 134 at toe dfcrtal dp of to corosary arteries. Guide caAcw 2tt b poriio^ •^ceat 
shaft mmaa j tutoiietur m electrode mcsjeadbf ttowajh toeiimereo^ccareadv^sadsso^ 
shaft maadprolraaBywtiid pomShaaotrveesecttods aotoattoc active cicceooc St at its dbtal oadss poalaoeed 
azny 13d aad aa aaaolar iomea 142 betweea retora dec* |a^ttitaate the hesnrjsstte. h mk emb»flmeaU toearobe 
aode m ao4 aa ooter iasa^attef sheath 144. Probe t3# iadudea a dagla, aaaoiar eioctrede St at Its dteal ep for 
fcrthcr iodadet a bojuid sappty coodaft 14* attached to to ablaSloa of toe heart tissue, ttewwvac, it wffl ba madOy 
haodkl34aad la fluid fxxmmlcuk* ^kmxa Ul *i ttcopi2cd*iXtet^mqi»d&mmmtvc(cto*i6e 
a soorae of dectricalry corMiucaaf fluid <aot abowa) for lenalaab as described la detail above. 
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Becttlcafly caaducdag liquid 3* b delivered toroogb mi other porticos of toepetfcsfs bedjy arm toe psgtcdm 

aaimlxr banco 22* berweea ml ™™1*t return dearode 222 to dose proximity to <ho target tissue, Ifi addirjoa, the 

aad aa iasulattag sbtzto224of the probe. Return deorode caocexoes tissue caa be removed to a precise depth v/hfle 

222 b recessed from the dbul cad of active csectrode St. rftfofmrrfa g Hoods of Use oedcrtyiag tbsuc, 

prefer* about OJ025 to O0S0 laches. AtonHMtfi toe * J^f^*»f^ te • 

return electrode may be postfoood on toe exterior sartece *• Am ™* Wggjgy * • **** « « * 

(slda)ofe*p«<fcet,orhixu7bck^ pa^ body rtrocturc uak^Uif; _ 

troxlmal Malta of toe probe. Slx&flar to the above ptovlcmg id electrode tenatael aao a iron eieerae 

SSfimeaT^ < j^^ c ^^ > j^* > ^^^ 

appSed betweea active elecrrode(s) 58 and return decoode » pcaMoareg toe act ive electro de la close protimfly to too 

222 to establish a carrtat flaw tborbetweea Hut ebiatts or P 1 *^*? 1 *?** F* a ^<« tt<>c<tn ^ c «» > ^ 

elsiattgnsc* ft* bean tone. Toe high frco^ votege J^S'^™-^ a-aa*. .a* 

v^r^crar^berulDcictf^ ^^^i^SlS^^^^ 

dcttricairyc^^ ^be^ £ ^lwS 

photo* aadAor eketroo cecrtf from the v«por layer to IS S^^ 1 ^^^^^ 

ra^ce*ahlataoftoebeari^ _ ieTto^tofdir^ 

Ablatio* of the tissue may be CaciBaitd by exbPy b eostaa wtto the vara bra. 

xtKjprocatbgaodtei^^ iThcractocdcf daimlwi*^ toecl^^ 

202 « dbtioce of beeweeo eboct (LOS to O20 laches. /Ihb ce*cpci>esen electrode assayferfadlagaifar^ofisoUted 

axial rccirgcotSoa or rotatioa allows too etoteaflyeoav » decuode tetmmati. 

ducdeg liquid So to Bow over toe tissue smtace betog X The method of ddm 2 whereto me batstcd efcetode 

th^T»»y m^ttrtg tfJi tkm* mad prgyenriay rifaf. tambxb C*cb DXVC a COfitoCt MJtfacC art* m toe fUgC of 

cxat tbenruJ damage to tbe smrouadixi rksoc cdU. aboet 0\2S mm? to 30uD mar*. 

F1Q. 24 fllestra tet aa itteraatrreemboctoacmef toe probe 4. The axtood of deim 2 whtrtla toe belated ei cctr od o 



of na 11a mia rrthortimrm. toe probe 244 ladndes a " f'^S*????***** *** tt *** * ** 



ceattal lumco 242 having a proximal cad attached to a 
aoittbtc vacuum source (sot aVowa) aad aa opea otsui cad 
244 for aapiradag toe tsfd eite. The. active ekcuodc it 



range from 0^1 asm* to 1 1 

are spaced from each other a dbtaace of about O0005to2X) 

preferably a eteejo aaaalar ial eotta de 24S aaajaaa dhg toe toto> • ^ 

opea diatalead 244 of central hiaxo2aXGeatralaimea2tt 10 4. The metood of dalm 1 ^ barefa the cie ctt ode ^ac ay at 
f« trtfHr#rf tft PT^ y^ iMirimi ymAwtt g t ByAit tp4 olapoaed over a dltuJ ty ofap etec a oc or g feal probe. ^ 
gases) gene ra t ed at the target tftf aad exceaa ciectrfea^y T.The saetoad of omm w Wda to e etcegode ararfnah 
- - - - ■• ^rm*g&**j ^ aattcdal trfth a lelattvcly ] 



to ooto of toe above emhoolmeais. toe pre ai at axveaaoa M ^il^ w m*ihju i <# *<*ti» ^^k#*^r^ Ao-itj-iimx^— >^w*jt« 
provaoes axaBM auanoa or oma^auQVOf Manaasaa comccbea a autcdal aelectod from toe dooocouktiaeof 
to form a itraiortwiTaHoo ctuaad 214 of coearoOpd toa> «? ,a f rac » •wiawi bp p^wwRuajoa 



cter aad Ocpto. "^ r ^**^^ j^^~f rf • v lhe«etoe7orSa^^ 
03 mm to 3 com. miauXf, toe rx»o a^Beocy voejge a ^ podtfooed proximal u >toe eiecoode anayi 
?T ^ ^ ^ ^^j^f^ ^^a* 0 ^^^ * l*Th*mccbodofcUim2wiw^ 

wm te aaaA aixtagtoede^of aec^ sclauve to toe m oa t pr oaJsaal pecttoa of said al ec ttoda 

toe deatred ehaaaet This voh aae wffl rypjeafly be appBcd tqmloab expoaod to the elecajcafly eoadpctfag flald b fa 
rontmaotoJjy toroughout the procedure op tfl the deumd ^ mag s from 00 to 2j0 — 

kagto of toe chaaad 2U Is coomlcteiy locmed. However, ^ n T^wiw^ ^.j^w^^-M^ifTTintyO^tii^y <tnrf»Qi 
the hca n tea t may be mofiiorcd ao^ toe vogagc *&vta n aa m ma da d aad mtmortedhr aa fagilatfaM mattfa aj ar 

p o n loes of toe docuode amrfaah from too ehctficalhf . 
It should be totod to*t toe abort exobodusest I* tDozjj coetoKtive fluid, the lojoiatiag inatrix ecaqidsiag aa toa> 
rcfceseatatlveaadbaotsateadedtolim^ 10 gaakmaaslal. 

example, toe ctesjasarjpTrjl probe caa be csed to cgecta iXTheaxtoodof dalmU v^»ereto faemocgaafciaato* 
myocardial reYaacaiadxatfoa chaaad from toe exterior of dal is selected from toe group coastomg esscaoaQy of 
toe beatt lato the vcaoicular cxrhy. Id tola procedure* toe esr ama v glass aad gjasxfooramlc o om p o sM oDt 
probe wiD be iatrodoced bto the tooradc cariry aad post- IXTaemcibodof dalm 1 whereto a« least apordoa of toe 
tioocdadjaccrt the epkvdld layer of oaec^thcveatrleuUr » caogy iadaccd b U toe f ana of r4>c4oes bavlag a wave- 
waua Yia oac of a variety of cocveaajoaal aaaaaan. lbs kagto la toe steavialet spcetruav 
above cject rosmajcal procedure wffl toca be pexfbfaed at 14The tarthodof dafaat v4»ebttleaataponloaef tot 
toe electrode btmashmdtoayajdato^ energy b la toe form of eaefaetSe efeetoaas. 

tstooz^mtoeveaakuUrcavlry. IS. The method of claim M whada eheeaergy of toe 

Tbe system aadmetood cf toe preeeatlavcatfcmmayatoo m eaergeac cmcaoee b safflctegi to caaac <Bumodarioa or 
be oaefrtl so eflcadnmly ahbtte (Lew dbfateamte) etacer dblaeegratloa of molecules of toe body je^cturc. 
ce^aaddssuecosa'aiBlBgcaacercetb nv»Me^«rimtofe 14. The sxa^od of dami 14 wbcrcla toe eacrgy evohed 
soritce of toe cpjrfrrmlt. eye, cokcu bbddex, cava, u&ervx by toe cnettetk cieceroce b grtsta toaa 3 aV. 
aad the Hxc. The prcscat amcttoa's «b&ity m onfiylctar y 17. Tbe method of claim 1 wberda toe high freooeacy 
dlsiategnte toe target tissue caa be ao\aatageoos ia tob « vohage b at least 200 voits peat to peak, 
eppbcatic«bccai«siixa^ 11 The method of cldm 1 wbcrda the roitage b U toe 

lead So spreadmg of vau«> eaacex edb <U^ aeedmg) to raage from 500 to 1400 vote peat to peak. 
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^.Tt^wshodeid^lwhtxAn^Htandttea^ 3X A method for appryiag eoagy to t target she eg a 

is tattooed besweea OUB to J from to* urges site. puficrt body ttmcwrc fompridTigT 

ICTbeiM^oldJdnlwkcmathcv^byerhMt povidiag aa acdre dectrode ckctrka&y coopkd to a 

tfaictoe»of abc*04ttto2j0to«L high frwpcacy voitige scorcc; 

it The method of diinj 1 wberdj <£suece berwtea 5 peddoeing the electrode taxoiad it dote proximity to 

teiacet|>rttdiiadj>orto the target site to the peseace of m dectrkdry <oo- 

mca distil portico of fee scobs electrode a ta die jaage tooing Arid; aed 

fro* 05 to IOi&sl gcocrmdag a vofcuge gradient between the dectrode tcr- 

aedttctetoraclecafodeatocf c^oapaaackattoaad co aH pd ac to being aofflcieat to iieato as> doculc toat caoec the 

a tapolaratraj of isolated electrode tecsaUa vhttMl breattowe of tissue through mcUcxjUr tkxodxkm * 

ckarfc^llycoaduoifig ^dtus acw^rity grc*rx thaa 15 ^^iV^r?!^ otaejtedto a high 

2 aSfcae, neeoeecy voltage tcasee; 

UTVmabodofcWalwImkthell^ appfrkf *t ^^ << j 0 f^^^ t toi y a <*< ekcarodc 

dectricaUr coadoctSvc laid coaapriaq botoefc tattac. teraattai aid ac nan uecu r w ir ; to g 

Klteeaedtodofdafe^ v * c ^J* tk ?^ 

fteaaottdbtd portico of t* dectrwfc trabd restive to to o^ at a portaai &totit*m**\txw*a±^ 

Mac tract te oalaad pctifot of tlx ete ca rade tana d a al ea oc ted jt>Thc me t hod cf emlta 3> twiaar eoaBp eMeg develop* 

t>2r0asau booy eertteoafc at tne target etas, 

providing as active electrode asd a ictora deccrode a^Jarc^rf^^ target she* P^"*^" boe^p eeatctoee 

electAaBycoiajIcdtoohljhtteqjasec^ H. Thf method of dtiaa 3S whereto ate cooiag Hep 

podttofllog the electrode teaBlaal la dose p w d tt a hy to kcha kt tj attttatt tg the dfrtal aarfert of too afa etwate iff* 
5l£?2Jif 1**°** °* — electrically coo- ^ mind over the target tJto to allw 

dectagmd;aod fluid to cot<^<»tb^WkrcWtbjoe has becatob^ecaod 

tppfyag a aigh freQjueacy voltage betweee ftiedecttode to the ekctde iaH 

tankd tad die Kiun eitcoode. the bia^a fr&pescy 3?.H» method of ddaaa 1 aad *t whereto t» elected* 

ntltage betHl>d>eiaageow^ to 1400 voto peak tonicjatofmcmdedaad io ppccie d o^ 
to peak. n ataroear the distal tip of thcpvobetocaxtjfcaByJachtfetoe 

X7.Tbe xxtbod of cbim 24 wbocda die high frtqocacy pxtsdmd portfoo of d»e elecarode tenrind fron cae dedri> 

vcdugeb iaO>esma«eboea7Wto900voltspeattopeaa^ cdty coodoctlve ftdd.tfac hmihthtg gatoia oowfrfiiag ao 

21 A method for tpptviag eoagy to a tagotd$eo#4 faetgoafe aaatedaL 

p^katbodyianicfc^cocapddar 31 Tho aacAod of dah»37whcrdatae kttfgttkauec- 

prc^id^ aa dectrcde toieoU a*4 a tctin etotmk «> ^ ^* edectod tioaa the graap coodsdaf oeacaald^ of 

dearkd^cooptedioataa>lSt«Q^^ cctaadc. gleet aad giMttom afe c oca f o itf c aj> 

podticoiag Of electrode tenaaad in dote pmfadto to 3f.Taeaaeihodof clatedTadiefeto ahedbtd««teof 

^Wd^fa^la^crrfircfcc^S^ d"*** ****** *» ftcesaedtade^fheaarfaceoftoe 

AK^ftol* aad ^ Icsoladagaatrfabyadlitaace^ 

tjuLiuta ■ i itit #. * - - ii« t i ti do« The aacahod of dataa 3T aAcaeae diodlual aontaee of 

tcxizitBd aod toe renn decnode. the high frxqfoeacy t ^ S SiMBS 

wgc» «c w huw w w«7 www* t mhri cMMlaea — tit* aw a a ^ array tacfadtog a yHraBiy 



_ a ob t>«j«AaJt i i i ii 

»v» wyh. ,i,m I,,. ..j„i„t.. .ta.**^ iuJb 4d or atomoo ckcsxw 



vapoddeg toe dectrfcaDy co odoct ing 6uM ea a thia layer ^^j ^!^ ^fc^^^ ^^JI^^ i^Stol^ t_ m^j, «^ j_ 

ovaatkastaporaooof aae cieceiode tendaal; aad 55 7?t*H^-r of f^S^r rr^r r rf~ 

bdodag Aedfctcharge of ffhotooa to toe tacget aha to ^«aidagaaoetoc>Jcal»ceaaaVe^ 
coacaa warn toe , v*pcr nyec «atr ea totoaaoraoftoe elec l g ad e teiaBiBali oftoeataat 

30. The mctood of culai 21 wsmai ibe appiytog alep da>llgapea1aa d <aT ctoato 4l a^ alag eo o aa ai da^defalBa^ 

to lag a Oca layer of Taper betwece eae or eaota of toe 

v^orfeiagibe decide^ decaode tecaataak aad the Oagci the, 

oircrMlcaat a portfoo of toe acdva elcciroto aartaaa; 44 The eecehod of ctdea 4g terher coeaprlsaag coofaag 
aad the tlasoe with the elecadcaaVcoada^^ 

ladoda«atodlachargoof eacrgcttoelecamtofhelarflat tanpermnire ike cf how gxxdoM «f body ttracem 
dtcfeecotact with die vapor ftayac to adjaeeat Che target ate. 

*\.TUmc^c(cUte2*<whaciQte4cp*i**x*& 4S.lhe method of date laa4»wfaercU toe deadly of 
IsOtodOOaaicroat, the vapor layer h kaa thao aboot lti*etooaaW* 
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4LTUi&Mcl4fal**d*vbt^**t***9** redoee the icngwatuie ti* of too* jnrtfba* of fee body 

tcxmioAl U «mfi|\r«i loprwaou: bubble acdMtfoa caarfaj «n>cnare adjacent the ttrgct sfce. 

flM>fqnu»ttoB<€the wpcrl«y« . 531 Ibc ax&od of difea 52 wberon the codhf *ep 

47. The iDribod of ciiims 1 tod 28 vfcmifl the electrode - to& rtn toLsktot lxltoA aar iacc of tbfr active ctocttodc 

^^^^^ Mbten ^ rfjb0U,<m ^ Wd>clai**e.oailew«*eJee*^ 

of date 2(tod2t wfcati. ft* U* ^~25f to ^ teti ^ l « te8rt * arfte * e 

49* Hit BKtfcod ct cUisf 2d tad 28 wbotio fce hfc* . 54 The method of dates 1 aad 28 farther ecmprwfaj 
frequency vokage b la the raa|e from about 500 to 1400 w evacuating fluid generated at the target <it» w&a a evctioo 
yoJu peak to peak* lumen bavifig a dtae) cad adjaoc&t 6c ctarode teraiaaL 

5#.Tl*mcaKxlcrd*faw2<*D4» s& Tbc method of date 1 aad 28 wterda fee tared tte 

tcnnl&al la poiUiooed bctvtco 0-02 to 2*0 nm from tbc jt a tumor viiSia or oa the padeat** booty. 

t ^Ta*iBetl*dc*cUiiM2daad» u e*1to»e<hede*date2faa428wbeftm^ 

ttnr^iirf (be rctxn dearth teafeal cocapdm aa decode amy iaeawBi^ a pbsaSty 

dlKil^ckctrodotaiiJaaU. offaobaedr 



52. Ibe method of claim* 1 aad 23 further < 
eootta* Ao tftt* vlft fte eJeetticaly ccadactfag field to 
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CERTIFICATE OF CORRECTION 

PATENT NO. : 5»M7,e82 
OATH) : 

INVENTOft(S> : ***** E * E «* e "» et * 

m THE CLAIMS: 

23. A method for applying energy to a target ske on a patient body structure 

providing an electrode terminal and a return electrode electrically coupled to a 
high frequency voltage source; 

positioning the [active J electrode trrmmal in dose proximity to the target she in 
the pres«Dce of an electrically conducting [terminal] flail; and 

anolvin* a high frequency voltage beween the electrode terminal and the return 
electrode, the hTS fixmiency votoge being sufficient to vaporize the fluid in a thai layer over a 
IcStVportion ofte electrode terminal and to induce the discharge of energy to the target sue 
in contact with the vapor layer. 



Aatainf Officer 



Signed and Sealed this 
Seventh Day of April, 1998 

$UkCC tt/^HU 



MDCELEMMAK 
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* UNITED STATE S PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATEMTNCX : S- 697 ' 882 P»g« 1 of 2 

dated : December 16, 1997 
.nventor(S): phflip E.Eggen«aL 

I b ceflSod tat wnt appaan in tta abma-Mantfad patanl and that said UHms Patent is haraby 
conoctad ahowai bafoac 

IN THE CLAIMS: 

37. The method of claims 23 or 48 whereto the electrode terminal is surrounded and supported by 
an insulating matrix at or near the distal tip of the probe to electrically isolate the proximal portion of 
the electrode terminal from the electrically conductive fhrid, the insulating matrix comprising an 
inorganic material. 

45. The method of claims 23 or 55 wherein me density of the vapor layer h less than about 10* 
atoinsfcifl^, 

46. The method of claims 23 or 50 wherein the electrode terminal h configured to promoce bubble 
nucfeation causing the formation of toe vapor layer. 

47. The method of claims 23 or 48 wherein the electrode teoninat has a contact surface area in the 
range of about 0.23 mm 1 to 50 mm 1 . 

48. The method of claims 48 or 52 wherein me nigh frequency voltage Is at least 200 volts peak to 

peak. 

49. The method of claims 48 or 52 wherein the high frequency voltage is in the range from about 
500 to 1400 volts peak to peat 

50. The method of claims 48 or 52 wherein the electrode tenninal is posfckmed between 0.02 to 
2.0 mm from the target site. 

51. The method of claims 48 or 52 wherein the electrode tenninal and the return electrodes 
comprise a bipolar array of isolated electrode terminals. 
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' UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NCX : 5MtSZ Page 2 of 2 

DATED : December 16. 1997 
WVEmon ^ : PbiBp E. Egjm et al. 

« (Tv. n^thod of claims 23 or 48 further comprising ceding ibe tissue with the electrically 
c«*SJtSt«to« .be tempera** ri* of .hose portion, of the body aavemm ^ *. urget 
site. 

54 The method of claims 23 or 48 further comprising merlin* fluid generated at the target site 
with a Action lumen having a distal end adjaeem me eJecirode tenmnat 

55. The method of claims 23 or 48 wherein the target site is a tumor within or o» the patienTs 
body. 

56. Tl* method of clahm 48 or 52 wherein ihc electrode tenrar»i comprises an electrode may 
including a plurality of isolated electrode errata!*. 



Signed and Sealed this 
Second Day of May; 2000 



Aaac 
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Aliening Officer mft—f —4 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

* • • 

PATENT .SJSStm .-— - 
DATED : V*t*mb*t 1C.1W 
INVENTOR(S) : PtiBp E. Eflger* tt at 

tt is ce rtified that error appears in the abcve-tfsntified patent and that eaW Letters Patent is hereby 
corrected as shown befcc 

Column 24, lines t-l&daiml .should read as follows: 

I. A method for apply tog energy to a target site on a patient body nmcmre 

comprising: 

providing an electrode terminal and a return electrode electrically coupled to a 
high frequency vohage souk*;. . 

positioning tbe electrode terminal io dose proximity to the target site to 
the presence of an electrically conducting fluid; tad . 

applying a Ugh frequency voltage between tbe electrode terminal and tbe return 
electrode tbe high frequency vohage being sufficient to vaporize the fluid in a thin layer over tt 
least a portion of tbe electrode tehninal nod to induce the discharge of energy to the target lite 
in cootact .witb the vapor layer. 

TMs certificate supersedes Certificate of Correction issued April 7, 1998* 

Signed and Sealed tlite 
TWttydftli Day of Angusi, 1998 
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ABSTRACT 



An clectrosurgical probe (18) comprises a shaft (13) having 
an electrode axxay (58) at its distal end and a connector (19) 
at its proximal cad for coupling the efcetrode array to a high 
frequency power supply (28). The shaft includes a return 
electrode (56) recessed from its distal end and en c lo s ed 
within an insulating jacket (18). The return electrode defines 
an inner passage (83) electrically connected to both the 
return electrode and the electrode array for passage of an 
electrically conducting liquid (58). By applying high fre- 
quency voltage to the electrode array and the return 
electrode, the efcctdcaOy conducting liquid generates a 
current flow path between the return electrode and the 
electrode array so that target tissue may be cut or ablated. 
The probe is particularly useful in dry environments, such as 
the mouth or abdominal cavity, because the electrically 
conducting liquid provides the necessary return current path 
between the active and return electrodes. 
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FIG. 10 FIG. 11 



This PDF of O.S. UWty Patent 5697882 provided by Patent Fetehef". a product of Patent Logistics. LLC - Page 9 of 37 

A18637.9 



VS. Patent d«. 16,1997 sheets or 17 5,697,882 




FIG. 14 



This PDF of U.S. Utaay Patent 5697882 provided by Patent Fetcher™. a product of Patent Logistics, LLC - Page 10 of 37 

A18637.10 



U.S. Patent Dec 16, 1997 Sheet 9 of 17 



5,697,882 




FIG. 15 



This PDF of U.S. Utflfty Patent 5697B82 provided by Patent Feteher". a product of Patent Logistics. LLC - Page 1 1 of 37 

A18637.ll 




This PDF of U.S. Utaay Patent 5697832 provided by Patent Feteher". 3 product of Patent Logistics. LLC -Page 12 of 37 



A18637.12 




This PDF of U.S. Utility Patent 5697882 provided by Patent Feteher™, a product of Patent Logistics, LLC - Page 13 of 37 

A18637.13 




VS. Patent D«.i6,i»7 SbeetUofn 5,697,882 




FIG. 18 



This POf of U.S. Utffity Patent 5697882 provided by Patent Fetched, a product of Patent Logistics, LLC - Page 14 of 37 

A18637.14 



ILS. Patent 



Dec 16, 1997 



Sheet 13 of 17 



5,697,882 




FIG. 19 



This PDF of U.S. Utility Patent 5697882 provided by Patent Fetcher~ a product of Patent Logistics, LLC - Page 15 of 37 

A18637.15 



U.S. Patent Dec 16, 1997 Sheet 14 of 17 5,697,882 




FIG. 20 



This PDF of US. Utility Patent 5697882 provided by Patent Fetched, a product of Patent Logistics, LLC - Page 16 of 37 



A18637.16 




VS. Patent Dec 16, 1997 Sheet 15 of 17 5,697,882 
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SYSTEM AND METHOD FOR with the patient's tissue. In addltioo. the active and return 

ELECTROSURGICAL CUTTING AND electrodes are typically positioned dose together to ensure 

ABLATION that Ihe return current flows directly from the active to the 

BACKGROUND OF THE TNVFNTTOM Ietam dc ^ rtK ^ The close rax>ximity of these electrodes 

UF THE INVENTION , generates the danger that the current will short across the 

The present invention is a coounuahon-in-part of appii- electrodes* possibly impairing the electrical control system 

cation Set No. 08/4S5.219, filed on Jun. 7, 1995 and stU mdfor damagiag or destroying surrounding tissue. . 

pending, which was a continuation-in-part of PCT Interna- The use of electrostogkal procedures (both rnooopolar 

tionai Application. US. National Phase Serial No. PCT/ and bipolar) in electrically cc<>ductrvc environments can be 

US94/05168, filed on May 10, 1994. which was a 10 further problematic. For example, many arthrosccnac pro- 

contmuarioii-in-part of application Set Na 08/059,681, cednres require flashing of the region to be treated with 

filed on May 10. 1993 and now abandoned, which was a isotonic safiae (also referred to as normal saline), both to 

contuuiation-in-part of application Set No. 07/958^77, maintain an isotonic eovrronment and to keep the field of 

filed on Oct 9, 1992 now US. Pat No. 5366.443, which viewing dear. The presence of saline, which is a highly 

was a continuauon-in^ of application Set No. 07/817, 15 conductive electrolyte, can also cause shorting of the dec- 

575. filed on Jan. 7. 1992 now abandoned, the full discio- trosurgical electrode in both monopolar and bipolar modes, 

sures of which are incorporated herein by reference. Such shorting causes unnecessary heating in the treatment 

FIELD OF THE INVENTION and can further cause nonspecific tissue 

The present invention relates generally to the field of 280 Many surgical procedures, such as oral, laparoscope and 
dectrosurgery and, more particularly, to surgical devices open surgical procedures, are not r^erf ormed with the target 
and methods which employ high frequency voltage to cut tissue submerged under an uxigant In laparoscopic 
and ablate tissue, jnucederes, such as the resection of gall bfadderfiomth* 

The field of dectrosurgery induces a number of loosely ^ liver, for example, the abdominal cavity is pressurized with 
related surgical techniques which have in **»t*p the carbon d ioxid e (pneumoperitoneum) to provide working 
application of electrical energy to modify the structure or s P ace instruments and to irnprove the surgeon's 

integrity of patient tissue. Hectrosurgkal procedures us vianflity of the surgical site. Other rxocedures, such as the 

operate through the application of very high frequency abhnSon of muscle or gingiva tissue in the mourn, the 
currents to cut or abla* tissue structures, where the opera- - aMalioo and necrosis of diseased tissue, or the ablation of 
tioD can be monopolar or bipolar. Monopolar techniques rely epidermal tissue, are also typically performed in a -dry* 
on external grounding of the patient where the surgical etjvrraunent or field (Le^ tot submerged under an dectri- 
device defines only a siiigfc electrode pole. Bipolar devices caDy conducting rnigant). 
***** J>om estrones for the application of current Present dectrosurgkaltec^ 

between their surfaces. M also suffer from aa inabiury to control the derA cf necrosis 

Hectrosurgical procedures and techniques are partkularty *e tissue being treated. Most electrasurgical devices rely 
advantageous since they generally reduce patient Weeding on creation of an dectric arc between the treating dectrode 
and iraurru associated wrmcutt^ and" the tissue being cut cx ablated to cause the desired 

trosmpcal device and proedures. however, suffer fiom a locaK7rd heating Such arcs, however, often create very high 
nurnber of disadvantages. For example, monopolar devices 40 tonrOTiures causing a depth of uecrosis greater than 500 
generally direct dectric current along a defined path trom |nu, fee^oently greater than 800 urn, and sometimes as great 
the exposed or active electrode through the patient's body to as 1700 urn. The huunbty to control such depm of necrosis 
tte return electrode, which is externally attached to a suit- *» a stgnificant disadvantage in using dectrosurgical tech- 
aMe location on the patient This creates the potential danger nupes for tissue ablation, particularly in arthroscopic pro- 
th* the electric current will flow through undefined pams in 45 cedmes for ablating and/or resm . 
the patient's body, thereby increasing the risk of unwanted cartilage, meniscal tissue, and the like. 

**^°°J° P***** body, m man effort to overcome at least some of these limitation 

nts^^^^it^ 1 ^ t £! agh ^ of dectrosurgery. laser a 

toarelatrvdy highrm^ ojc & tgttnscvpk and other iroarftrres. act 

^^^J2/^^^.^ ***** » suffer from electrical mcrting in conducrive erivrrwu*er£ 
<tf£«c«^ tndecrtam types of Iasm^ 

2*21^!^^^ wim limited depm of necr^ 

^onjxcuttmgtf the target laser devto suffer from their own^^ 

^T^T^^^^^^^ firstpiace, laser eoui^ 
ance to the de^ dectrical p^ 

^ounuing mis pathway. provide a very low volumctrfc a 

jjjpoiar dectrosurgical devices have an inherent advan- particular disadvantage in cutting and ablation of 

tage over monopolar devices because the return currm path 60 fibrocartilage, articular cartilage, and meuiscal tissue. The 

ooesnott^ through holmrurnrYAG and N±YAG Users provide much higher 

oevmes. both the active and return dectrode are typically vcmmetrfc ablation rates, bm are much less able to comrol 

exjpweu so that they may both contact tissue, thereby depthef necrosis than are the slower laser devices. Ibe CO* 

I*ovia^ aretura c^ lasers provide high rate of ablation and low d^ tiswe 

electrode through the tissue- One drawback with this « iiecrosis, but cannot operate in a KqmVWned cavity 

configurauon. however, is that the return electrode mav For these and r*w r~~~~ : ~i — " 
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^ These ^ and ^ ^3»£ S^S^^ 

selectively cutting and ablating tissue and *^ bo^r*"*: SS^c^ent^w p2hbetweca the target site and the 
tores in electrically conductive- environments, such as ^^"L^THigh fr^ocy voltage is the. applied 
regions ffikd wifc Mood or inigatcd with ^^tine^elmd return electrode through *f anrcnt 

dative solutions, such as isotonic saline, and in relatively 5 g^*^ aeated ^ the electrically conducting hquid in 
dry environments, such as those encountered in oral, g^Vbnpolar or monopolar maiuitt The pcc4* inay then 
dcnnatological laparoscopic, thoracosopic and c^>casurg- tettustocd^ 

cal procedures. Such apparatus and methods should be aMe fc ^ dfcet mc depth of ablation, 

to perform cutting ind ablation of tissues, while limiting the flw - ^ ^ gc^cxatcd by submerging 

depth of necrosis and limiting the damage to tissue adjacent 10 tissue site in aa electrical conducting fluid, (eg-* 
to the treatment site. scopic surgery and the like) or by directing an dectricatty 

DESCRIPTION OF THE BACKGROUND AKT ^ ^^^^5 

Devices uicoipceating radio feequency dectrodes fat use between toe Urge! site and the return electrode. Tins latter 
in detttosunncS and dectrocautery techniques are u mefljod is particularly effective in a dry environment (lx.. 
£sc^inXd« aL (1985) J. Artfcm. Su*. 1-242-246 submerged in 0*» such « °pe^endo- 

«dUSl*L Nos. S08U16; 4543290; 4.936.301; 4,593. ^ „ smgery. because the eleetoeaUy conductog 
^•4228A00\^d 4^32337. US. Pat. Nos. 4.943,290 and ^provides a suitable current 
fiSS fcr injecting notwondnring S ^mxle.T1te active dec^u^^ 

SWthetipof . n*™^ ekctrosuigical dert^ 20 disposed at the distal end of «hc P^Jfi**^ 
to SccnLuyisdatelhe decsrode. while ««gte«, ftum » decide is spaced from ^^J*f*^ 
!u cKvu»wua; tt Nos. _ — This minimizes exposure at me 



to electrically isolate me accuouc, win** uiw^ ~™ - aeGawB i (M i M ii WH . w .- — , y :r 

ekctricdly conducting hrfgant. US. P*Hos. ^ M Girting rtrnlh. Tina nama^^^^ 

7S5^9 and 4.674.499 describe monopolar and bipolar cU*^ to surrounding tissue ^** al ^J**- 

dSScal devices, respectively, that indudc a coaduit ^ shorty of toe °^**«^"*Z i^eed 

^^adngthesurgicd^ d^ttodea-Inoaliwcrfar^iheiw^^ 

1 ,~*TT B ^r ea-n.803 s 107 410. 5282, directly into the cavity of the open moo* sotoatthe acme 

iZ^nt mctoods for removing abocrmai skin cdls, endoscopic procedures, the probe will J**f^ 

r^N^544S^34 and 5370642 describe methods for operative tile is provided through the use or • laparoscope 
uting^ energy^, divide, incise or resect tissue during disposed in a separate ca«»il^ freouencv 
S*swgaTuS.W. No. 5,261*10 Is directed ton In aspecmc aspect of the urve^ ««ta^fr^«^ 
„^^hS^f«<>««^" dron ^^^ voltage applied between toe ac^v^and re^electrades 
tiWuTw. N«Tw»31o. 4J6SM17. 5389. „ generates high voltage g?adto«s in ^J^^****?* 
STrCT^ptotion No. WO 94/14383 and European * tip. These high volugc gradients ««^ n ^^ ( ^^." 

r^^&Nc, 0 515 8«7de^ ^ fi ^^ te ^d^S^SS 
anoararuTtopercutaneous myocardial revascniaazarrou. ftat is sxSaaes high to J*wkdown me 
T^e^thcKb^P^s invXTecting laser «e^ -°[-ularJK^d^ 

e^totoen^ ^SSSSS^SSSSISS^ 
SUMMARY OF THE INVENTION removal of tissue as thin as a few layers of «Mh 

,„ IJMllli i m Hfa t> dfa JT ^^^i h^Hny of or damage to sonoundmg or iindertyiag 
The present inveadoo provides a system and mc&Od tor 45 m "™~^S 
selectivety applying dectrical eno»r to J^?^ ^^T^ 

on the surface of a patient' s bc^The system «d m^»d ^^^t^^Z^c field generated 
aUow the surgical team to perform electrosurgtcal is at least V^J^^T^^^^ wiOdn the dectri- 

Soce^mrd^ dry euvironme^ such as treating v^per Uyet tdne toj ^ ^Se'Si o?S 
C^g gingiva, fiti^ue dissecbon. e* sepan^ rf 

gallWadderfrantoehvex.ablationaiKlaecn^ofdBeased » dectoc ndds««l ^Se^rtr^TaiS^otons in toe 

£sW sud, »s fibroid turners, -id <>«^^p^ ^^^^S^" 1 "- 
duies invdving surface tissue abtation on Ibe epidermis, feem of utoaviolet ^^^^^-^j^-gf^^ 

Uke. THe present invention may also beusrfd in dec«^ of *^f"^^*Sy co^oOed to effect the 
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active electrodes) and the target tissue surface. This con- flux decreases with die square of the distance from the 

tinual resuf^y of the electrically conducting liquid helps to localized sources so that the tissue at greata distances from 

euauc that the vapor layer orte^c* wffl remain over at me electrode tips are not sigliin^y affected by die etienor 

least a portoon of the active electrode<s) between the active fiux# *m«v<umj wmu oy me energy 

electrodes) and the tissue surface. Preferably, ihe active < , . 

dcctrode(s) wffl be translated an<Vor rotated transversely A further understanding of tic nature and advantages of 

relative to the tissue. Leu in a light brushing motion, to invention wffl become apparent by reference to the 

maintain the supply of dectrically conducting fluid in the ^iiaiiang portions of the specification and drawings. 

region between the active electrode**) and the tissue. This Mww m^ ^^ , ^ 

(tynarnic movement of the ac^etor^s^^tis^ I0 BWEF DESCRn ™* OFTHE DRAWINGS 
site also allows me dectric^ FK}. I is a perspective view of the dectrosurgical system 
tissue surrounding recently ablated areas to minimize dam- including an electrosurgical probe, an electrically conduct- 
age to this surrounding tissue. ing liquid supply and an dectrosurgical power supply coo- 
The apparatus according to the present invention com* strutted in accordance with the principles of the present 
prises an dectrosurgical probe having a shaft with a proxi- ^ invention; 

mal end, a distal end. and at least one active dectrodc at or FIG. 2A is an enlarged, cross-sectional view of the distal 

near the distal end. A connector is provided at or near the up of the dectrosurgical probe of Ha 1 fflustrating an 

proximal end of the shaft for dectricafly coupling the active electrode arrangement suitable for rapid cutting and ablation 

dectrode to a high frequency voltage source. A return of tissue structures; 

scsrrassssftss » ^^r^ 

miiihnize current shorting therebetween and. in dry \ ' 

environments, to shidd the return dectrode from tissue at H& 20,5 * "o^-sectioiial view of meiaxxximalendof 

the target site of ablation or from the surgeon. In irritant dectrwurgkal probe, mustrating an arrangement for 

flooded environments, such as arthrwee^ suiKry, thclrea „ aMJ ^!£P rcbe to ** clcctricaI1 y conducting liquid 
of the return dectrode is sufficiently large to ri^ 

current densities mat effectively preclude damage to nearby FK5, 3 is a detailed cross-sectional view of an alternative 

tissue. The return dectrode may be provided integral with embodiinent of the electrosurgical probe of FIG. 1; 

the shaft of the probe or it may be separate from the shaft FIG. 4 is an end view of the distal end of the electrosur- 

(e-g^ on a liquid supply intfnrmeptX In both cases, the return x gieal probe of FK3. 3; 

an inner, aimular surface of the i>atbway for FK3. 5 is an end view of an another embodiinm of the 

flow of electrically conducting liquid therethrough. The electrosurgical probe of FIG. 1* 

The active md return electrodes wM , S ? £ * f^sccuonal view of an 

figured such that, upon me apimcation of a suffe^M*. clectrosin^ prote an electrically oonctactive liquid 

frequency voltageTmm layer^^ staftfllustrat^ use of me probe and the shaft in 
layer is vaporized over at least a portion of thc^ve 40 * W ^ tar 8 rttl «««; 

dectrodc<s) in the region between the active dectrode(s) and FBG - Sis an enlarged, cross-sectional view of the distal top 

the target tissue. To accomplish this, the active e!ectrode<s) °^ vct anomcr embodiment of the electrosurgical probe of 

will be configured such that high electric neMc^cusiries form 1; 

at the distal hps of the active electrode's). By way of FK1 9 is a detailed end view of the probe of FIG. 8; 

exanmle^thepresentmvennonn^ FKL It is a side view of an dectrosurgical prc4x ha vme 

cfetotroc^tenranals flush wim or recessed from or extend- a shaft with an angled distal portion; 

wffl^^H^ 1 ^ ****** FiaUhasideviewtfandectros^ 

211^1^2! ^ ^ (cr »^wimai*rpciKfic^ 

recession) length from the probe and sharp edges and/or a ~f * 

^asperities such that ic^ x ™* ^Jt^^Z ***J^<*^ If*e 

are promoted on me dectro<fc * ^^^^ d ^* shapcd dc * n * te «endm g from 

to the formation of a vaporized layer or region over at least J!!??*. 

a portion of the active dectrodefc) followed by the high FIG. 13 is an end view of the probe of FIG. 12; 
dearie field induced breakdown (Lc, ionization) of kn&Z i^l4imistratesusecf the jxobe of FKi nfer the rapid 
able species within the vapor layer or region and the M fitting of tissue; 

emission of photon andfor electrons of sutneient energy to FIG. 15 is a cross-sectional view of the distal tip of the 
cause dissipation of molecules within the target tissue. dectrosurgical probe, illustrating dectric field hues between 

In an exemplary embodiment, die active dectrode<s) are active **** Ictnni «*«*odes; 

sized and arranged to create localized sources of energy FKi. 16 is an enlarged cross-sectional view of the distal 
(e^-. point sources or sources wto a relatively small effec- 60 hpof owprobeof na 15,fflustrati^ 
trve radius) at the distal hps of the dectrode{s) when a between the active electrodes and die target tissue; 
s^aently high frequency voltage is applied to the return FIG. 17 is a cross-secnonal view of an alternative dec- 
and active electrodes. These small localized scurccs gener- trosurgfcal probe for applying high frecmency voitaee to 
ate intense energy at the distal ends of the electrodes fee epMennaJ tisane layers; 
n^ecular consociation or ablation of tissue in contact with 65 FIG. 18 u a sectional view c£ the ho^ 

Se^^T^r^l^^^^^^ theeiectr«utg^ 
«*lccalize* sources pcrf casing a tians^ 
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channel through the ventricular „ . , ^elb^y assume • vane* of 

FIG. 20 depicts an ahcn^vccinbo<hBiciit ctftbcproceot ^-a-^tfoB. wim the primary pur]^ being to Hmehani- 

FIG. 1» having an inner lmncn for aspirating fluid and gases qZ*,mp«t the active electrode and permit the Be aring 
from the transmyocardial chinnd; 9 physiciaa to manipulate the electrode from a proximal ead 

FIG. 21 depicts a distal portion of an alternative embodi- ofa^daft. Usually, the shaft will be a wriow-diameterrod 

ment of the probe of FIGS. 2A-2C incorporating a single w t^e. ace usually having dimensions which penafcitto 

electrode with a tubular geometry; be introduced into a body cavity, ««* «* month or the 

HG^isacross-sectioitalvicwoftliedistalendcflhe abdomiaal cavity, through an associated trocar ^tantda in 

™-nh*«f FIT..21- a minimally invasive procedure, auch as arthroscopic 

TO 23 k . ride cross^ectional view of a distal portion laparoscopic tbcracoscopic, and other <^copk pr~> 

rf^e? \££Z7Z?*** c, PIGS. 2T2G S^me^W^ave^eO^ 

•rodelead. „ handlingby the surgeon. 

DESCRIPTION OF THE PREFERRED w Tbe shaft may be rigid or flexible, with flexfcle shafts 
EMBODIMENT optionally bring combined with a generally rigid external 

TnepTese^ve^jrovidesasystem* ZXZZSStXi SS^nSSE 

m^^^^ch^^bythes,^ ^TSS^Sm 

method of the present invention include tummi. abroad ^^^^^^^^^Ua^ 

tissues, and the tike. Tbe invention may «ko be used for » F™™* ^ *n^J™Lio^rim dTbmsmanatoc. 

onalizmgwboing channels or botes through tissue, such described m ^ ™ "^jZTvT 1 ^ 

as the ventriculaTwall daring transrnyocardial revascular- He cicumscribed area of me electrode amy 

^^o^F«Su^^ren^disd. ^Mro-roM-A-m-Si 

sore wfllbe directed specifically to the catting, stuping cr to 40 mm 1 , and wfll usually tactode "j^t™"™*^ 

•Saturn «f gUgivri Vmocosal tissue in oral smgiea M etectrede terminals. mc«e osually J|tle^ 

ioeed^ihesmfeee tissue rftoio. of the epidermis in terminals, ia*femb*atte*t «J*?*£*"H^^e 

SSSo^rocedtursand often 50 or more <*^£?'2*ZJ%^£^ 

m^nTSm^ca^rfmeheatt.btititwmbeapiaeK m^coutactsmfacescnthe^B^^ 

S^mJthTs^aadmedKHlcanbe^edeqrraUy armyM on tbe eon** 

^d^Tpceseminventionupar^ S^^i^^SfmtS^S SSS' 

Kocedures where the tissue site is flooded or submerged «s rmmrmnng the depth of ^^T°^ 

wTa^cScondnrti^ fluid, sucb«i^^ r^^^'^ST^^^^t 

which bus bee. incorporated ^ * J*"^. „ ^^^^jS^S^^^ 
The rxeseat inventron may use a ^^jf^** " ^^bZw3ng the active electrodes) in dose 

L^^y^lS^S^^ „ ^m^efecrrode-ray^y^ortrans- 
SStete^to^-ectrie^eJ^te^rtelhe , ^ 0 ^^^ i- ^ d ecttode terminal in 
mrget tissue white ^^ <mw^wb«^ JaS^K^ScSJi«S^ * Other 
electrical eserev to the sooound^iff tissue and cttvsoQmem me aeccooc » "^'JV;' . . 
rtsS wWeTdis^rLto surrouoding electri- etectrede terminals in the «gLT^^i Sm^eaA rf 

Sc^i^^<r»Srbteod. ^ » r^sr^-2£^ 

the like. The electrode terminals may be independently ^ : °*~*f*^^ ^ rfec^wbeTtow ™s- 
cmxent-Himted by isolating me termforis from each <*« «^^?^^J^^^^JiZ saSe 
and comectiag each terminaltoaseparate power s<^ trvrry material (e^, "^^^^^r""^,. 

"isc^om the other deetrodele^ Ata^ ta *"*^^5^£i2^&^ 
me electrode terrmt^ak may be connected to e^ 65 £^M^S^o^m«^ 

dmafl^.r^ordismle.dsofmeprobetefom. 

single wire that couples to a power socrce- separate power suppiy aroma u-txu* 
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characteristics which limit power to the associated electrode will have a contact area (per electrode) below 5 mm 2 , 
terminal when a low impedance return path is encountered, preferably being in the range from 0.0001 mm 2 to 1 mm 2 , 
may be a single power source which is connected to each of and more preferably from 0.005 mm 2 to 05 mm 2 . The use 
the electrodes through independently actuatahte switches or of small diameter electrode terminals increases the electric 
may be provided by independent current limiting elements, j field intensity and reduces the extent or depth of tissue 
such as inductors, capacitors, resistors and/or combinations necrosis as a consequence of the divergence of current flux 
thereof. The current limiting elements may be provided in lines which emanate from the exposed surface of each 
the probe, connectors, cable, controller or along the con- ekctrode terminal. Energy depositioD in tissue sufficient for 
ductive path from title controller to the distal tip. irreversible damage (Le_ necrosis) has been found to be 
Alternatively, the resistance and/or capacitance may occur 10 limited to a distance of about one-half to one electrode 
on the surface of the active electrode<$) due to oxide layers diameter This is a particular advantage over prior electro- 
which form selected electrode terminals (eg., titanium or a surgical probes employing single and/or larger electrodes 
resistive coating on the surface of metal such as platinum) where the depth of tissue necrosis may not be sufficiently 

The up region of the probe may be composed of many limited, 
^dependent electrode terminals designed to deliver dectri- u In previous electrosurgical devices, increased power 
cal energy in the vicinity of the tip. The selective ar^bcation application and ablation rates have been achieved by 
of electrical energy to the target tissue is achieved by mcreasing the electrode area. Surprisingly, with the present 
connecting each individual electrode terminal and the com- invention, it has been found that the total electrode area can 
moo electrode to a power source having independently be increased (to increase power delivery and ablation rate) 
controlled or current limited channels The common elec- & without increasing the depth of necrosis by providing mul- 
trode may be a tubular member of conductive material tiplesmaH electrode terminals. IWerabiy, me tenninaU will 
proximal to the electrode array at the Up which also serves be spaced-apart by a distance in the range from about 
as 1 conduit for the supply of the dectricaOy conducting one-half diameter to one diameter fox optimum power 
liquid between me active and common electrodes. The delivery, as discussed below. The depth of necrosis may be 
application of high frequency voltage between me common 25 further controlled by swftching the applied voltage off and 
decUode and the electrode array results in the generation of on to produce pulses of cmrent, the pulses bemg of suffident 
high electric field intensities at the distal ups of the dec- duration and **™n»*~* energy density to effect ablation 
trodes with conduction of high frequency current from each and/or cutting while being turned off fee periods sufficiently 
mdrvidoal electrode terminal to the common electrode. The long to allow for thermal relaxation between energy pulses, 
current flow from each individual electtode terminal to the & In this manner; the energy pulse duration and magnitude and 
common dectrode is controlled by cither active or passive the time interval between energy pulses are selected to 
means, or a combination thereof, to dehvw electrical energy achieve efficient rates of tissue ablation or cutting while 
to the target tissue while minimizin g energy delivery to allowing the temperature of the treated zone of tissue to 
surrounding (non-target) tissue and any conductive fluids "relax- or return to normal physiologic temperatures 
which may be present (e-s>. Wooc^ electrolytic irrigants such 3J (usually to within 10° C of normal body temperature [37° 
as saline, and the lite). Cl preferably to within 5* C) bef ore the onset of the next 

In a p referred aspect, mis inventk>n taxes advantage of the energy (current) pulse. 
cUfiexences in electrical resistivity between the target tissue In addition to the above descn^ed memwls, n^ applicant 
(e£* gingiva, muscle, fascia, tumor, epidermal, heart or has discovered another inechanism tor ablating tissue while 
other tissue) and the surrounding cwxiuctive liquid (cg^ 40 minimfTing the depth of o^rarft tm« ^mn. s^yHrrr 
^^^^^^y^^^^^^sdoc^ applymgabigbfrec^ei^ 

level or applied voltage, if the electrical conduction path trode surface and the return electrode to develop high 
between the common electrode and one of the individual electric field intensities in the vicinity of me target tissue 
electro^ terminals within the dectrode array is isotonic site. The high dectric held intensities lead to electric fidd 
sa^ imgant liquid (having a relatively low dectrical 45 iwhiccd molecular breakdown of target tissue through 
wjpec^nce). the current control means connected to the molecular dissociation (rather than thermal evaporation or 
mmyidual electrode will limit current flow so mat the carbonization). In other words, the tissue structure is volu- 
hentmg^ mtervening conductive liquid is minhrrirfd On metrically removed through molecular disintegration of 
me other band, if a portion of or all of the electrical complex organic molecules into non-viable atoms and 
con^chon path between the common dectrode and one of 50 molecules, such as hydrogen, oxides of carbon, hydrocar- 
the indmc^ dectrode bons and iitoogen compounds. Thfc 

tspngrval tissue (having a relatively higher dectrical completely removes the tissue structure, as opposed to 
irnpedanceX &e current control circuitry or switch con- transforming the tissue materidfrxmiasoh^formdunxdy to 
ncctcd to the individual electrode will allow current flow a vapor form, as is typical^ 

^^Z^ C ^^Z^^^ e ^ aad9SSOC ^ 55 Kg* electric field intensities may be generated by 

applying a Ugh frequency voltage that is *rkient Z 

C^tTT 1^1"*°* ^ ***** theXtrl^^S liquid o£7Zt I 

ine application of a high frequency voltage between the portion of the active electtode(s) in the region between the 
common or return dectrode and the dectrode array for distal Hp of the active electrode and the target tissue. SSjkc 
^3**** taac mtavals ablation, cutting or reshap- 60 the vapor layer or vaporized region has a relatively high 
• ^ li ^^ti^voiume over which energy dectrical impedance, it increases the voltage differential 
is mssmated (1^. a high voltage gradient exists) may be between the active electrode np and the tissue and causes 
rrecuciyconrx^^ ionization within the vapor layer due to the presence of an 

rrytf s^decto^ icnizable species (e^. sodium when isotonic saline is me 

^«^ to °fL^r^^^^ 1,mnto0 * 05 65 etorft^ conducting fl 
mm^and more preferably from about 05 mm to ai mm. conditions, iataces the 

iiiecrroae areas for both circular and no»<3rcular terminals photons from the vapor layer and to die surface of me target 
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tissue Ttus energy niay be in the form of energetic photons - ^J^i^cSS ^d^^S^ 

(-g- ^»vio^^aa)^aerg«ic particles (e.g., ^^^^^S^^^tStSS 

dectrons) oc a combination Ihereef. f™JvI„^T^r For mucous solutions, mch as 

The necessary condition ftr forming . vapor layer near ^"^*!^^^S^Z^-pi^ 

the vapor layer and inducing the discharge erf energy from "V r~j^--^7'» hdieve lhatonce the density in 

dec^s^aS^;a^«^ndstep 1(>» atoms/cm' fa aqueous solutions* electro. avnlas*hc 
^^^c^aS^ffl^s;^ . occurs. The growth of 

v^^and cower current limiting means, such as indno- ,j««ehaige generated fields « cm the oro* of «*«*«n>il 
^ele^crcd^vi^ of mefl^Tcootact with the f^SpatSetttentof this region shonMbei^thmifhe 
electrodes- density of the fluid; and ottxr factors. Based on distance required for an electron avalanche to become 
initial experiments, applicants believe that the ionization of critical and for an ionization front to develop. Tins lomza- 
atoms within the vapor layer produced in isotonic saline tion from develops and propagates a<ross me varxi Uyer via 
(containing sodium chloride) leads to the generation of J asequenceof processes occurring in the region ahead of the 
energetic photons having wavelengths, by way of example. ^ by electron injection, towering of the local 

in the range of 306 to 315 nancmeters (ultraviolet spectrum) Wid density below the critical value and avalanche growth 
and 588 to 590 nanometers (visible spectrum). In addition. of the chaged particle concentration, 
the free electrons within the ionized vapor layer are accel- _ Electrons accelerated in the electric field within the vapor 
crated in the high electric fields near die ekchode ^JW- 30 ^ ^ ^^nfly become tawed after one or a few 
When the density of the vapor layer (or wdhin a bubWe ZaaW^e^ miected electron 
formed in the elector ^W^; ^T^d^ region wSVurge mean free path to 

to e^s^S injected electrons to'eanse impact » i^wilto thc^cregi^of ^J^J^J^g 
Ionization v^T4Se legfr^tflow ^ ™£ ^IT^etttote^ U^^^ct^ 
layer, c bobble* Energy r****^?*^ S ^fe^^^^-^T- S 



SJfti* the. combine into fin, ^^^^^S^S^U^^ 

n^^ateTnbpbotoal^faaWab^wUch js electrical conductivity of ?* ^^flt^ 
mWtotbepl^enewtmnsfmverylimcbetfto per "-fr"^^"*?* £££TJSEi« 
ti^be^tlibourfa^ mS/cm. preferably wffl be greater than 2 

^e cc^toioo provided by photon energy can be pre- preferably greater than 10 ^^Jf. 
c^lTccirtwtoltoonly affect a titinhver of cells without embodiment, the d"**^"**^'* * £™ 
Sg oVotimwise^Lging sunonndbg or underlying « saline, which h« . condnrtntj* ^^"^cm^ 
cc^Tl^depmofneao^be^picallybe^Oto ^^S"^?^^^^^^^ 
400 tmcxonTand usually 10 to 200 nriooas. Applicants front sbouM be sa ®°^^ to \Ld 
beheve that the -fragments" of disi*egr*ed tissue mol- rexytircd to ^ %.£^™J™£^ 
eculescanyaway mnA^enagywhiehisdeposacdon maintain as «^J*°^^.^J^S 
^sm^ofttet^tisme.lb^.lkAringmclecrf. « when the dectri^condocttWy ofjhebqtrid 

destruction ot ablation may also be caused by dielectric » denstfy is less than „ 

breakdown of the tissoe rtmetnral elements or cdl mem- Asperities on the surface of the active ; electees) appear 
bn^e^lUS^SSSseWfteldsM to ^TtoctdiroJ lug. ^^^a^Twh^e 
ST? P^ons afE? dectrodds). According totbet^ch- ^^^fr^^fis^^cS 
ines of tile present invention, the active electrodefs) are enclosed density (Le~ vapen density) is ocaow me ™c« 
ri^ldlLve^pose^^ 

cooditioos of apptied voltage, cause the formation of n Hence, a specific configuration of rite pres^ inveatxm 
Z^^"eTTu£*l™ * least . portion of the creates regions of bighenrrent J*"*^* 6 ?* 
surf^erf ^active ^iode(s). This layeror region of eleetrode(s)C^thes«ihceofthede^^ 
v^a^efcetri^ c^^ liqmd crepes the eoodl- engage md ******* ^*J£*?j2££ t^t 
^^Ls^S^^^tyVctiicAt^i* « densities can be achieved v,, a ^^^^f^^Z 
^ anTmTgeneration c* energetic dec^ns and photons, producing sharp edges and ^ J^J^J?*? 
Inriditfon. this layer or tegionof vaporized dectricaUy electrodes or vapor Hastmfr 

conducting hqnidTovidesVhigh eteS impedance calh- abrading the ^M*^**^***^ 
between the electrode and the adjacent tissue so that only produce surface «P^*ereon. ■ A **^**^*"«^ 
low levefs of current flow acrosftie vaporized lay er or 65 ^terminals may ***f^y?^£^ X £ 
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having a distal circumferential edge surrounding an open- hence removed from the operation site) immediately adja- 
ing. The terminals may be formed in an array as described cent the electrode array may reach even higher tcrnrxxaturcs, 
aboyeor ma series of coruxntrm termhinU ^ The preferred power source of the present invention 

of the probe. High current densities will be generated around delivers a high frequency current selectable to generate 
the arcumfertntial edges of the electrode terminals to 3 average power levels ran ging from tens of milliwatts to teas 
promote nucleate bubble formation. of warn per electrode, depending on the target tissue being 

The voltage applied between the common dectrode and ablated, the rate of ablation desired or me jmuOmum allowed 
the electrode array will be at high or radio frequency, temperature selected for the probe up. The power source 
typically between about 5 *Hz and 20 MHz, usually being allows the user to select the current level according to the 
between about 30 kHz and MHz, and preferably being , 0 specific requirements of a particular oral surgery, dermato- 
between about 50 kHz and 400 kHz. The RMS (root mean logical procedure, open surgery or other endoscopic surgery 
square) voltage appHed will usually be in the range from procedure. - 

about 5 vote to 1000 volts, preferably being in the range The power source may be current limited or otherwise 
from about 50 volts to 800 volts, and more preferably being controlled so mat undesircd beating of dectrically conduc- 
m Ihe range from about 100 volts to 400 volts. These „ uve fluids or other low dectrical resistance media does not 
frequencies and voltages wfll result in peak-to-peak voltages occur. In a presently preferred embodiment of the present 
and currents that arc sufficient to vaporize the dectricaDy mvention, current limiting inductors are placed in series 
conductive liquid and, in turn, create me conditions within with each independent electrode terminal, where the induc- 
the vapecized region which result in high electric fields and tanceof the inductor is in the range of 10 uH to 50.000 uH. 
emission of energetic photons and/or electrons to ablate ^ depenoing on me dectdcal propel 
tlWUfc J)Ef aI1 £J5 c P^**** 3 * will be ia me desired ablation rate and the operating frequency, 

range jof200 to 2000 volts and r^crablym the range of 300 Alternative^, capacto 

to 1400 volts and mere tr cf erahly m be enjoyed, as described previously in co-pending KT 

volls - application No PCT/US94/05168. the complete disclosure 

As discussed above, the voltage is usually detivoed in a ^ of which is incorporated herein by reference. Additionally, 
scries of voltage pulses with a suffirientty high frequency , current bruiting resistors may be selected. Inexorably, these 
(e%g^ on the order of 5 kHz to 20 MHz^ resistors wffl have a large rx>sr^ 

is effectively applied continrjousiy (as compared with e^, resistance to that as the current level begins to rise for any 
lasers dainimgsman depths of n^ m<fividual electrode ia contact wimalowresistnncemafim^ 

poised abom 10 to 20 Hz^m addition^ 30 (e^, saline inigautX the resistance of the current limiting 

Oe^nadariVetimem resistor increases significantly, thereby mimmging the 

is applied) is on the order of about 50% tor the present power delivery from said dectrode into the low resistance 
invention, as compared with lasers which typically have a medium (e^, saline irrigant>. 

daty^cle of ^0^001%. ^ m to ^ circ ^ stnic ^ r ^ a , 

Appbonts believe mat me present urveotic* is capaHe 33 latod current flow to each electrode terminal may be pro- 
obteining high ablation rates with effectively continuous vided by a inult^mannd power supply. A substantially 
mode operation and high duty cycles because the source of constant current levd for each individual electrode terminal 
energy emitted from me edges and bps of the sman dectrode wilhmarange which wffllu^ 

terminals is effectively a point source or a source having a resistance path, eg., isotonic saline frr ^*^ and would be 
rd^dysniall effective radm 40 selected by the user to actueve t^ 

the flux emitted from a point source and crossing a boimdary ablation. Such a mxilti^hannd power supply thus provides 
in spherical space generally decreases as the square of a substantially constant current source with selectable cur- 
cUstance from the source. Thus, the -energy source- of the rent levdin series with each electrooe tcoiu^ wherein all 
pre^m mvention (Lc^mc intense dect^ electrodes wffl operate at ox belcnV me same, user selectable 

photons or the energetic dectrons) is highly concentrated by 45 maximum currerit level Current flow to all dectrode termi- 
vutne of the geometry of the ermtting electrodes and the nals could be periodically sensed and stopped if the tem- 
source of energy the tips of the dectrodes. As a result, peratnre measured at the surface of the dectrode array 
ottiyttase regions or areas mat are very dose to the exceeds user selected limits. Particular control system 
otoctrode hps or source will be exposed to high energy designs for mn^cmenting this strategy are well within me 
floxes. Omseo^entry. ablate 

wrTtb^S^ Yet another dterr^e involves the 

^^T^^™*^ y*^*^^***" P 0 ^ «PI*« which allow one or several electrodes to be 
tranthedeco^^ significantly affected since the simultaneously energized and which include active control 
W ^ to ^ V ^" ffCd n^ca^StinTc^ent ^^^p^^^l 

oarn^e tissue, ss mum leveL In mis arrangement only one or several elec- 

UsuaDy % the current levd wfll be selectively limited or trodcswouMbesrmnm 
controucd and the voltage applied wfll be mdependentry Switching means would allow the next one or several 

V^^^ 1 ^" 1 ^^^^ 1 ^^^^ 65 ^ electrodes tobe energized fc« 
anaVor flmds m tbepamway between an individual dectrode energizing one msevcaalelec^^ 
and me cominon electrode. Also, the applied current levd 60 adjacent dectrodes can be imramzed (for the case of 
^^ m ^^^ iU ^^ <outr^ti^^^ energizing several dectrode positioned at the maximum 
maintai^metarg* pc^it^ spacing wilh^ 

^interface between the dectrode arrays and the target array) or eliminated (for jhe case of energbmgoory asmgte 
tosue. The desired Ussue tenrperature along a propagating electrode at any one tiiae). As Irf^ 
so^justbeyond me region of ablation will usually be ia 65 meat means may be employed for each electrode ininr to 
grange from about 40° C to 100° C- and more usually application of power wherein a (measured) kwresistance 
trcmabom 50° C to 6v*C The tissue be^ (bdow some prcsdected levd) will prevent that dectrode 

This PDF of U.S. Utffiy Patent 5697682 provided by Patent Fetched, a product of Patent Logistics. LLC ♦ Page 26 of 37 

A18637.26 



5,697,882 

15 16 

from bdn* energized during » given cycle. By way of i light bushing motioa, to Mintaina ^TK^™ 
^£hc s^uS p^^^ cofl^sd.4»c rftbe or region between the «c«nrexfe«i«ode 
Sc^nt^vcn^n would fuSin a minner similar to nn course, if co^ion ^ ,» ^ ^ 
SbTr Sutor. In this example, an electrical contoct sary <e*. for Reding vessel 
^Zst texminUs connected to each spa* plu& tajMs 5 tissue), it may be desirable to press die *tmdx*<*c 
cxampleTelch spark plug corresponds to the exposed surface jgmnst the tissue to effect joalean heating therein, 
of each of the electrodes. In iddition. the present invention Reflating to ihedwwingsii detail, wherein HkeDtmierals 
includes the means to measure the resistance of the medium tlK £ ate m a ytm ytt, M rigarostnyial rystem II is shown 
in contact with each electrode and cause voltage to be coo^aed according to the principles of the present invea- 
applied only if the resistance exceeds a preselected level, w fan. Bcctrosurgical system 11 generally comprises an elec- 
B should be dearly understood that the invention is not xt&mjcil probe 10 connected to a power supply 28 for 
limited to electrically isolated dcctiode tenmnals, or even to ppw wting high frequency voltage to t target tissue SI and n 
a plurality of electrode tenmaals. For example, me may of 1^ source Zl for supplying electrically conducting fluid 
active electrode terrniiiaUm^ 5# to probe It. 

that extends through the probe shaft to a power source cf ^ exemplary emboenment as shown in HG. 1, dec- 

high frequency current. Alternatively, the probe may incor- tmsa ^p^ M includes an elongated shaft 13 which 
poraie 1 single electrode that extends directly through the bcflexible or rigid, with flexible shafts optionally 

probe shaft or is coonected to a single lead mat extends to or other structures (not shown), 

the power scarce. Probe H includes a coonector 1* at its proximal end and an 

The active dectrode(s) are formed over a contact surface 20 n rf electrode terminals 58 disposed on me distal u> 
00 the shaft of the dectrosurgfcal probe. The common of shaft 13. A connecting cable 34 has a handle 22 with a 
(return) electrode surface wffl be recessed relauveto the conDc ^2# which can be iemon^ 
distal end of the probe and may be recessed within the ^ i9 6fpgdbe jroximal jxartkm of cable 34 has a 

conduit provided for the introduction of electrically con- co&aector u to couple probe It to power supply 28. The 
ducting Uquid to me site of the target tissue and active 25 dcctrode teaminals 58 are dectricalry isolated from each 
electrodes). In the exemplary cabcdBbnacat, me shaft wffl be other and each of me tenninals 58 is cc*mected to an active 
cylindrical over most of its length, with the contact surface w passive control iietwork 

being famed at me distal end of the shaft. In the case of tfYpjurality of individually insulated conductors 42 (see 
endoscopic applications, the contact surface may be ^ ^ power supply 28 has a selection means 38 to 
recessed since it helps protect and shield the dcctrode 30 cbaQg? ^ vo ltage leveL Power supply 28 also 

terminals on me surface while they are being introduced. ^dudes means for cnergizi^ 

particularly while being ititroduced through the working tfaroQgb ^ ^ej^sfe* of a pedal 39 in a foot pedal 37 
channd of a trocar cbannd or a viewing scope, positioned dose to the user, The foot pedal 37 may also 

The area of the contact surface can vary widely* and the fajtoJc a $ccood (not shown) for remotely adjisting 
contact surface can assume a variety of geometries, with 33 tj^catcrgylevd applied to electrodes 58. 
particular areas in geometries being selected for specific ^ a power stapply whkh may be used w 
applications. Active electrode contact surfaces can have ^ u ^ invention is described m parent 

areas inthc range from 0O5 mm* to 50 mm* usuaUy being i«dicati6hPCrUS94A»U6^m^ 
from 1 mm* to 20 mm* The gectnetries can be planar. ^ previously been incorporated herein by reference, 
concave, convex, hemispherical conical, linear 40 Rrfaring to 2Aand2B. me electrically Isolated 

array or virtually any omerreg^ electrode terniuials 58 are 

commonly, the active electrode(s) will be formed at me surface 82. The electrode array surface 82 and huhV 

distal tip of the clectrosnrgM^ vidual electrode terminals 58 wffl usually have dunensiocs 

planar, disk-shaped, or hemispherical surfaces for use m witilim tte ranges set forth above. In the preferred 
reshaping procedures or being linear arrays for use Jn 43 flrfmifitp ^ lt ^ dcctrodc array surface 82 has a circular 
cuttiiig. Ahernativdy or aaVftwaally, the active electrode(s) „ os ^ scCtk>ua ii shape with a diameter D (FIG. 2B) in me 
may be famed on lateral surfaces of the clcctrc*ur*^ ^,,3^,0 10 mm Electrode array surface 82 

probe shaft (e_g^ in the manner of a spatula), fecflitahng ^^fcohroanoval shape, having a length Lin the range 
access to certain body structures in dectrosurgical laoce- ^ to 20 mm and a widmWm me range from 03 mm 
dures. 30 to 7 mm, as shown in FIG. 5. The individual electrode 

During die surgical procediiie, me distal end of tte terimnals wffl protrude over me electrode array smrace 

or the active ciectrode(s) will be rnaintaincd at a small 32 by a distance (H) from 0 mm to 2 mm, preferably from 
cfistance away from the target tissue This small 0 mm to 1 mm (see Ha 3X 

spacing allows for me cotmnoal rc^uppty of <^**a^ electrode terminals may be 

conducting liquid into the mterface *~*"J*2 55 fl JL wS mTeSle -ray surface 82, or the terrnmals 
dectrode<s) and the target tissue surface. This continual ~ZzLt*u& ^ ^ frf^ For ea^mrie, m derma, 
re^crftheelectr^ ^^^^ e^ecn^ ter3 58 may be 

that the thin vapor layer wffl reeessed b>To^mce Ito 

dcctrode(s) and me tissue snrmc^ In *W ^ ^^to02nmv In o«ie embodies 

movement of the active electrodes) over the tissue site 60 are axially adjustable relative to the 

aUcwsmeelectrica^c«a^^ K$ od^mcsiirgecncanao^me 
surrounding recently ablated areas ^"T^^ SsnmcTbe^en me surxace and me electrode terminals, 
damage to this surrouiid^ tissue, ^^y^"^ ^^ectrode termituds 58 are preferably ~ 
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in a support matrix 48 erf suitable insulating material rent path so that terminals 58 are dectrically connected to 
2* f ahani1 ^ zirco ? ia M!l ^ "»»» electrode 56 via target tissue 52, electrically conduct- 
like) which could be fanned it the. tune of manufacture in a ing liquid 5* (e*, isotonic saline) is caused to flow alone 
flat, hemispherical or other shape" according to me require- liquid paths 83. A liquid path 83 is formed by annular^ 
meats of a particular procedure. The {referred support 3 54 between outer return electrode 56 and tubular stmoort 
mattu material is alumina, available from Kyocexa Indus- member 78. An additional liquid path 83 may be formed 
tnal Ceramics Corporation. Hkgrove. EL, becanse of its between an inner lumen 57 within an inner tubular matter 
high thermal conductivity, good electrically insulative 59. However, it Is generally i^erred to form tte 

fl S?!? I ^ taDCe . to aCb0D W«^ae|^rimeta of tte probe so that tteelitr^ 

tracking. biocompatibiUty. and high tnetong pant conducting liquid tends to flow ndially inward towards me 

As shown m FIG. 2A, the support matrix 48 is adhesively target rite 88 (this preferred embodiment is illustrated in 

^"IrJ 0 * mbular '"H** 1 lumber 78 mat extends most or FIGS. 8-19). . In the embodiment shown in FIGS. 2-5. me 

ail of the distance between matrix 48 and the proximal end liquid flowing through inner lumen 57 may tend to splash 

^JE*^ 1 ' T * ular 78 prefaably comprises an radially outward, drawing electrical current therewith and 

dcctncalry insulating material, such as an epoxy, injection potentially causing damage to the surrounding tissue 

^^^f^^^i!^ matBi ? 1 - f "J"*""* conducting Kquid 50 flowing through 

^ <ama3li T* fluid paths 83 provides a pathway fcr dectrtaJcunent flow 
^tj^^^SL^, su PP a " ma ^f « "> between target tissue 52 and return electrode 56. as fflus- 
^•^.r^ „^ "a*** 82 ^ ^ trated by the current flux lines 60 in HG 2A When a 

bS tf^r^n^JS 15*°** **> ^ Jf » voltage difference is appikd between dectrode array liaU 
bonded to the distal surface 82 of support matrix 48, return dectrode 56, high electric field intensities will be 
typically by an morgauic sealing mswial 80. Sealing mate- generated at the distalup of teriiiir^SS^^eMflow 
^^I^S^^^S^ « mxouJtlre^t^T^n 

ttStt^ZSOgZZ „ ^^^^in^c^ahUticn 

or£^c«£cf^ er2ne0na.typcauybemg.glas, posittonedwithKtiar member 78. Return 

Tlll . ... , . , „„„ . preferably a tubular member defining an inner lumen 57 for 

Li the embodiment shown in FIGS. 2Aand 2B, probe 10 M allowing electrically cooductingtiquid 58 feTfaotondc 
metodesa "turndectrode 56 for competing me current * san^flo^^gh^etaffico^^fc^ 
^bcto^d^ te ^58^ P o W suppty28 / electrode 55. In this cXo^Tv^^^Z 

S^^^^'^!!''^ a W Ked brtweeB «l«rode terminals 58 an^toxn dectrode 
^JTci ^ rf " RtlUnl Kresulting m efccrricalcrnreutfl W tfu^ 

d«cnode 56 may fufly or paruaDy encumseribe tabular M condudiDg liquid 58 as shown by current utonn^fHG 
^."^ 78 .? >f0naM .' m ^ r . W« ttaebetween 3). As a result of the apphed Volta^ dSffere^a^^ 



prorimalead of probe It. where it is suitably connected to ~ FE. 2C fltostrate* Ae i««!m,i «r .„ . . 

power simply 28 via connectors 19. 28, to a point slightly J^^T^tlr end 78 of . 
proximal of electrode arrav surface 82. i4™ ra nv^«n<£ probe 10 m the embodiment of FIGS. 3 and 4. Connector 19 
10 mm and t^^t^X^L concise* a plmahty of individual connector pins 74 posi- 
Retum j^JTu • . ' . . .. Uoned within a housing 72 at the praximal end 70 of probe 
insukuvl t^B^tfT^Jf^J*"*^ 1«. Electrode terminaU 58 and the attached insulatKo! 
mm^^SSL * 1^ \?S? ny l T i " 0011 " « dnrtors 42 extend proximalty to ootuiector nifts74in con- 
more electrically insulatrve sheaths or coatings, such as nectar hoosina 72. Return derfrnrfTeT^ J^JTkl^ 

^J^^^L^Tr^ "J™ m shown in FIGS. 1 aod2C.Hqmd supply IS^ovaMy 
electrode f«P^ents direct etoal contact between return couples Kquid source 21. (eg., a baToffluW devrt^ove 

tZ^t!?^ 7 , ja ^ nt ^ d L Snl f D Z. 0r fce SU ^° a - » "8** *e or havmgTp^iinpLg devfce^reton 

^^/ lt< ^^^^^^>^^ dectrodVK. Preferably at. S^S^l*^^ 

^u,^w^^^^ e ^JT be,S * COaM !»*« of^trode^^e oWconn^pm! 

c^Tco^tuZ'lror" St ™ CtUrC M ^Jf^aily coonected to return electrode 55 Wc^e 

RenmlZ^^!!^rt_^^ , electrode 55 to power supply 28 via cable 34. A mal^ 

^£7S rf C£SS: ,0 re.ulate toe flow^ectricany 

olp^oTmeSm^Tdlo^^m: J^.^^ ^ OTbt ^ » ^ 

deorodTt^nS.lffo^ * ^ *e « the distal portion of shaft 13 is bent » that dectrode 

dectrodeternanals 58 to minimize any potential for cono- terminals extend transversely to the shaft. F^erawTme 

sion or the generation of electrochetmdd potentials due to rn<i,l ^^rr,-^ "aoaoiy. me 

the pre^of^sSrilar^non^^^an^c! S^d^^^SS^*^*?? 

ti-nyjonductive fluid St. sueh „ isotonic sZe tX^SSS^SS'SnX fi uTo^cdS 

IS^in^^^L^ «• . 65 — cleco^55 isto^^toe c^cr^^ 

con^^?^,!^^- ^ ^ " D0C <fireCdy covered wito ail dectricaUy insulating ja^^ 

cont,ected to electrode termutaUSS. To conip^ The electrically c^etingfluM SO fl 
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through return electrode 55 and exits the distal end of other than the generally linear shape shown in FIGS. 1-8. 
d ectrode 55 ai a point proximal of electrode surface 82. The For example, shaft 13 may have a distal portion IhaC is 
fluid is directed exterior of shaft to electrode surface S2 to angled, in the range of 10* to 30° (FIG. 1#> or 90 9 (FIGS, 
create a return current path from electrode terminals 58. 11 and 6), to improve access to fbe operative site of the tissue 
through target tissue 52. to renn* dectrode 55. as shown by 5 52 being ablated or cut (sec FIG. 10)-A shaft having a 90° 
current flux fines*. 000(1 "S^ ^ * particular useful fcr accessing gingiva 

„ - ... 4 . ^. located in the bade portion of the patient's mouth and a shaft 

FK5 7 ffluswes another embedment /^u™£» , ^ to v/SSl^ jr^useM for accessing 

where dectrosurgical system 11 further mctodes a hqmd ^rfva near or in the front of the i>atieiies mouth, 
supply instrurnenl 64 for supplying electrically conducting In addition, it should be noted that the invention is not 
fluids- between elec^termir^ 10 uZ^^J^t^^S^^lS^f^ 

55. liquid supply instrument 64 cornpriscs an inner tubular ele<*«h^ The invent 
inemberorretiiradectrc^K deottc^ eX^a^oto 

insularinn jacket 18. Return electrode 55 defines an inner *v"T 7 * *~ 

ui^ixi^xi^j^ix* *«. ^■«»« WW ' H TzTJT depending on other conchfcons, such as the peak-to-peak 
passage 83 for flow of fliud 50. As shown in FIG 7, the volta^ eWtrode diameter, ctrL a single acoCdeciode 
distal pcrtioo of instrument 64 is preferably bent so that « uevekp a vaperlaW and inc^he 

liquid 5* is discharged at an angle with respect to nistrumeut ™* a ^nte ccT£ fcsk as Scribed 

64. This allows the surgical team to position Houid supply acscrroeu 

instrument 64 adjacent electrode surface 82 with the pruxi- _ - . . „ , , , . 

mat portion of supply instrument 64 oriented at a similar Byway example, FK3S.21 and 22 illustrate the design 
a^tor^l^ ^^^^^ » ofain^Macccrdingtothep^ 

^ a single active electrode 58 having a tubular geometry. As 

FIGS. 8 and 9 Omstrate another embodiment cf probe 19 teaSxA above, me return electrode may be an outer 
where the return electrode is an outer tubular member56that tubular inernber 56 that circumscribes insulated cegd ncaar 
circmnscrite support member 78 and conductors 42. Insn- 42 and adhesive bonding material 79 which. m turn, adhe- 
ring jacket 1 8 surrounds tubular member 56 and is spaced jeans to actrve electro^ 

trcm member 56 by a plurality of longitudinal ribs H to » M Bectrode support members 48a and 48* may be 
define an annular gap 54 therebetween (Fia 9). Annular gap cerarnic, glass ceramfc ^ 

ra^er^y has a wio^ in Ac range of mm to 4 mm. M fcsfat$ aBta ^ m t^,^ AfKf£mAtie<> 
R^s 96 can be formed on other to jad^ W ormemtxrj*. tmdc ^ member materM » alumia^ In the auuntA 
^^^^^^l^t^i *> eiribodiinein%asolkIr^ 

electrode support surface ^Distance L> is preft^ about ^ ^ dectrode support member 48 and a hollow tube of 
t T 1 ^^if 8 ^^^ lto lOnnxLThe ahmuna forms an outer portion 48a of electrode support 

Ic^Ljofrejumelect^ member 4S. Tubular shaped active dectrode 58 maybe 

electrical cooo^ctmty of the rmgant solution. fabricated using shar^ cylm 

As shown in FIG. 8, electrically conducting Kqmd 50 ^ electrically conductive metal, such as platinum, tantalum, 
flows through annular gap 54 (in electrical cnmmnn ration tungs ten molybdenum, co tenhto m or alloys thereof Active 
with the return dectrode) and is discharged through the electrode 58 is coanected to connecter 19 (see FIG. 2C) via 
distal end of gap 54. The liquid 50 is then directed sound . ^ insulated lead 103. An electrically Insulating jacket 18 
support member 78 to dectrode terminals 58 to piovidc the surrounds tubular mentor 56 and may be spaced from 
current pathway between the dectrode terminals and return ^ mentor 56 by a plurality of kmgUudinal ribs 96 to define an 
electrode 56. Since return dectrode 56 is froximalfy annular gap 54 therebetween (FIG. 22). Annular gap 54 
recessed with respect to dectrode surface 82, contact p refe rabl y has a width in the range of &15 to 4 mm. Ribs 96 
betweea the return dectrode 56 and surrounding tissue is can be formed on either jacket 18 or tubular member 56. The 
minimized. In addition, the distance Lt between the active distal end of the return electrode 56 is a distance L x from 
dectrode terminals 58 and the return electrode 56 reduces 4J electrode support surface 82. Distance^ is preferably about - 
the risk of current shorting therebetween. rj-5 mm to 10 mm and more preferably about 1 to 10 mm 

The present inventioa is not Hmfted to an electrode array The length of return electrode 56 will generally depend 
disposed on a relatrvdy planar surface at the distal Up of on the electrical conductivity of the irrigant solution* 
probe 10. as described above. Referring to FIGS. 12-14. an As shown in FK5. 21. electrically conducting houid 50 
dternatrve probe It includes a pair of electrodes 58a. 586 fiows through annular gap 54 (in electrical commnmratioa 
mounted to the distal end of shaft 15, Electrodes 58a, 58b with retain electrode 56) and is discharged through the distal 
are electrically connected to power supply as described end of gap 54, The Squid 50 is then directed around 
above and preferably have tips 100a, lOOo with a screw- electrode support member 48a to dectrode terminal 58 to 
driver or flattened shape. The screwdriver shape provides a provide the current pathway between dectrode terminal 58 
greater amount of "edges w .to electrodes 58a, 58*, to increase 53 return electrode 56. As descrtod above, the active arrd 
the dectric field intensity and current density at the edges return electrodes ve connected to voltage supply 28 via 
and thereby irrrpruve the cutting ability as wdl as the abfliry cable 34 (see FIG. 1). 

to limrt bleeding firm FIGS. 23 and 24 illustrate further embodiments of dec- 

As shown in FKj. 12. current flows between electrode ups tt o smgi cal probes according to the present invention. In 
10ta and 10*6 as indicated by current flux lines 60 to heat & FKT 7^ a r»nh*»- 10 «myH«* a fntiW^iHty «f d«-trnrt^c qt 
the target tissue 52. The surgeon then moves probe 10 which converge to a single electrode lead 42. As shown, a 
transversely across tissue 52 to effect an incision 102 In central electrode 105 extends to the proximal end of the 
tissue 52, as shown in FIG. 14. probe shaft for cooncctioo to connector 19 (FKJ. 2C). The 

Other modifications and variations can be made to <hs- remainder of the electrodes 58 extend through a portion of 
dose embodiments without departing from the subject 65 the probe shaft and are electrically coupled to central dec- 
invention as defined in the following claims. For example, trode 105 by. for example, a wdd\ solder joint or crimp 
shaft 13 of probe 10 may have a variety of configurations connection 100. m FKJ. 24, an dectrosurgical probe 10 
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dearodc lead 42. As described above, the active and return on U^dennis 140.AS dis^^dertK 

dectrodcs are connected to votage supply 2* via cable 34 136 is preferably Audi with the distal end rfdStlMer 

(see HQ. 1). distaHy extended from the distai end by a small distance (on 

Both of the single active electrode configurations depicted J c ^ Sa °f 0.005 incites) so to nunuiuze the depth of 

in FIGS. 21-24 may be usedwitb flic integral sup^y means fMatjoo. Preferably, the distal cod of shaft 132 is bevded to 

aiid"n*inTadectrodcsdesmTx^ imptty/c access and control of probe 130 while treating the 

31. Alternatively, these probe amfigurations may be oper- «J»*nnal tissue. 

ated in body cavities already containing an electrically The voltage will preferably be sufficient to establish high 

conducting liquid 50. obviating the need for an 10 5^?™ fidd intensities between the active electrode array 

integral supply of said liquid or an electrically insulating 136 and the epidermal tissue 140 to thereby induce moleai- 

sleeve to form a conduit for supply of the electrically ^breakdown <* disiategratioQ of several cell layers of the 

conducting liquid 50. Instead, an electrically insulating ^f™^ 5 ^ described above, a sufficient voltage 

covering would be applied to substantially afl of the retorn ^^JS^^^i^ 1 ^? °? ***** 

electrode 56 (other than the proximal potion! 13 ^^^^y.^cn^fccting flmd and to ionize me vaporized 

dnSL^S r!?^^ te ^ ill !^ , * aB t ?" fc E0CW 10 * fona of ^"dto emetic 
dectne fidd 120 applied between the active and return electrons arc discharged from the vapor layer to ablate the 

electrodes 56, 58 when a voltage is applied therebetween. As epidermal tissue, thereby minimizing necrosis of staround- 
sbown, the electric field intensity is substantially higher in ing tissue and underlying cell layers, such as cell structures 
the region 88 at the bp of the electrode 58 because the 30 in the stratum toddfam and/or stratum grannlosum 
current flux h^are concentre FIGS. 18-20 illustrate an exemplary embodiment of 

dectne field intensity leads to induced molecular breakdown another important application cf the present invention. As 
of the target tissue through molecular dissociation. <uscussed above, the probe of 6^ present iirveab^inay be 
Preferably, the electric field intensity is sufficient to ionize Particularly useful for boring a channel through tissue by 
the vaporized electrically conducting liquid 50 in a thin layer 75 axku y the probe toward* the tissue as the tissue 

124 between the distal bp 122 of the active electrode 58 and ** <n^mtegrated by the iwtfhamsms discussed above. In the 
the target tissue 52. as shown in FIG. It The vapor layer f*emp!ary embodiment, the probe of the present invention 
124 win usually have a thickness of aboat 0.02 to 2.0 mm. ? used in a transmyocardial revascularization rxocedure to 

As shown in FIG. 16, the dectne fidd ionizes the vapor m ^^^Z lS^ to * C 
layer due to the presence of an ionizzhle species teT 30 ***** myocanW ™* P****mt is an 

senium) within the vapor layer to create a plasma. ThB H^T 7 ***** OT * cxy fe ***** 

ionization, under optimal conditions, induces meXharge T^^JZZZ < H sca ^ ™* ****** *Uow oxygen 
of highly energetredeetronsa^ ^"T^ w <nc 

layer. The phctonar^or me energen^^ causcX ' ^^J^J^f^ «*« *»* 

integration of the tissue molecules adjacent to the vapor 35 "^^^^^flowmg back into the inyocarainm 
layer. Ha 16 illustrates the issuancerfbubWes 126of thr ^! <bc "! encs - 

non-condensible gaseous products resulting from the dtsin- fc . snown m 18 * dectrosurgical probe 10 is posi- 
tegration of tissue at the target site. bc^cdintooiwof theveatria^ 

Tbe system and method the preset* invention is also „ '^Tf^-*™** 
osdul in damatoJogical pr«edieHL surf*£ £Z * SSlTt^ ft^tZ^ 2? ~* ^ ° f 
ablation on the patient's outer skin cr oMani. »3 mat are wen known in the art. such as a 

tercmovaJ of tissue abnonnalities, pigmentations, such al {^tS^rfSSS %£J\ 

freckles, taaoos. age cc liver spots, birth marks. malignant «^^™7^f..£ Z? * P==aaneoas 

melanomas, and superficial leau^ne* in the epioermisfand *£TZ^Z?*^?2 *" i*** 5 C ** £to 202 

cd» unwanted ^ «•* « £?J^ *2?SSS. S^l^ll^^ ^ ^ Vwmi ^ 

angiodyspUda, eg., skin angmmx inal^ tuma^I ^i!^i P 5a^^^ ^£0, mc «P orates » sto =™We 

Uxmbago^e.-^ebuIgesXndingfromXv^^c; ^tt^i!^,^?!^ comrofle<1 ^ 

the like. In addition, l^psxAe^presen^ven^may „ l^^f^ ^ ^ 202 

be used for rcnoving ^ layersTie e^^S ^ VCn,rialtar 

iw*ide younger looking skin pLt iguvenatio^aTto e^Z^^^JL^f^,^ 206 811 

mdsing. dividing and resecting tissue diing cosmetic sui- ?r?f^ ' " m y° cardium 21# 8,1(1 " «<tocardium 

gery procedures, 212. In the representative embodiment, probe 19 win form 

iS^ai^cSSec^^l^^ landmarks, such as the cpicardiaJ branch rf^ 

mou^an active electrode anay 136 at me distal tmoC a coronary arteries. Guide catheter 2t2 is Dositit««l JhJZ* 
siiaft 132, an annular return electrode 13s extending throui* the ; Bn/ i ^^Z^iTZ^ZZTZ^.^l P 031 ^ 0 ^ 1 a<53ceat 
shaft 132 and mniimativ ^ZTt.T^T^ me inner endecanual wall and probe 10 is axiaBy translated 

tother includes a Sd^^ccS l^aSS^ « rflfcftZl" » " disml 

a source of electricalJy conducting fluid (not shown) for tomSab« des«rib^S!a*o^ ^ of decftxte 
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Bectrically conducting Houio 5. is "J--*"* - f^^^^^SSL^ 
annul* tomcn 220 Snca^/S^n ^cfLSS to . precise depth while 
and an insulating Sg^rf the underlying tissue 

222 is recessed from the distal cod of active electrode » m^ u Aah^ hi 

preferably about 0.025 to O050 inches. Atonativdy, me 5 £ A ft* allying energy to a target site on a 

„^dectrodeii*ybe^ p^c^ bo<ry stn«^ cc^risi^: 

(s*an)of me patient, or it may be locate* nearby on a rnore t TL ovidixig M electrode terminal and a return electrode 

proximal position of me probe. Siimlax to the jjwve dcctdcaUycoui^toalu^&cquen^ 

embodiments, a high frequency voltage (e^, 100 Htt) » pc^^on** ^ active dectrode in dose raroaimty to the 

applied between active dcctrode(s) 5S and return electrode 10 p °^^ ittllw «senceof an electrical* conduct 

222 to establish 1 anient flow therebetween mat ablates or termmal;and 

disintegrates the heart tissue, The high frequency voltage applying t ma frequency voltage between the electrode 

will preferably be sufficient to vaporize a thin W*<* °* terminal and the return electrode, me high frequency 

dectrically contacting liquid and to induce the discharge ot voltage being sufficient to vaporize the fluid in a thin 

photon and/or electron energy from the vapor layer to 15 ^yer over at least a portion of the electrode terminal 

provide cold ablation of the heart tissue. and to induce me discharge of energy to the target site 

Ablation of the tissue may be facilitated by arially in contact with the vaporlaycr. . 

leorwcatiiigaiK^ *- me&odrfcMm 1 wherein tb ed^ttn^ 

202 a d^ncc of betw^about a05 to O20 inches. This courses an dectrode axiay inc^^ 

axial reciprocation « - . u ^ to**** e*x*ate 

aS^T^ m flc^ over me ^ mrfece being J^n^c^dm^ 

canato^thercby cooling mis tissue and preventing signifi- Xt ^^^±^J^^ 

cantthermT^ ^S^JS^M me isolated electrode 

FIG. 2* illustrates an dternatrveenuwhrnentof^ ^ ie nmnab have circular contact surfaces with an area in the 

of FIG. 1. In this embodiment, the probe 24* includes a range from 0.01 mm 2 to 1 mm 2 , 

central lumen 26*2 having a proximal end attached to a S.Theinemcdof daim 2 wherein the de 

suitable vacuum source (not shown) and an open distal end arespac^fromeachomeracfistancerf about 0.0005 to 2.0 

266 for aspirating me target site. The active decttodeis ^ 

preferably a single annular dectrode 26S surrounding me ^ ^ ^ ^ daun % wherein me dectrode array is 

open distal end 2rt of central tamcn 262. Central hrnifa 262 disposed over a distal tip of an electrosurgical probe, 

is utilized to remove the ablation products (e.g^ hquids and ? ^method of daim 2 wherem me dectrode termi^ 

gases) generated at the target site and excess electrically oornr^ a material wim a rcUti^ 

conductive irrigant during the procedure, trvity. 

Inbomtf meaboveenmcolun^ 35 n^Theinemodof daim7 wherein me electrode inaterials 

provides localized ablation or disintegration of heart tissue comprises a material sdected from the group consisting of 

to form a revascularization channd 214 of controlled diam- titanium, tnagstea, rAatinnm, alrnninum and tantalum, 

ctcr and depth. Usually, the diameter will be m the range of o,The method of daim 2 wherem the return electrode 

0.5 mm to 3 mm. Preferably, the radio frequency voltage a distal end positioned proximal to the electrode «ray 

will be in the range of 400 to 1400 volts peak-to-peak to ^ iaThc method of ciaim2 wherein the dectrode height of 

provide controlled rates of tissue ablation and hemostasis the most olstd portion of any of me electrode terminals 

Mn> ^^ ring the <fcym of necrosis of tissue surrounding relative to me most proximal portion of said electrode 

the desired channeLThis voltage wifl typically be applied tenrdiuus exposed to the electrically conducting fluid is in 

continuously throughout me procedure until the desired the range from 0.0 to 2-0 mm. 

length of the channd 214 is completely formed. However; 45 jx The memod of daim 2 wherein the ele^ 

th e heartbeat may be rnoiiitored and the voltage applied in m ^0^0^ and supported by an insulatiiig niatrn at or 

pulses that are suitably timed wto the contractions^ nearthedistdt^c^ther^c^to 

o^me heart. portions of me dectrode terminals from the e?-—*^ 



Tt^oM)xn^&Atthc^ca^ikoa&htn^ cc^ctive ttuid. the insulating matrix composing an iw- 

represeotativeandisnottotetidedtol^ „ ^ . „_ . ^ . 

temple, the dectrosargical probe can be used to effect a li The method of daim Uwberean tteinotg^ 
myocardiri revascularization dannd from the exterior of rial is selected from the group consisting essentially of 
the heart into the ventricular cavity. In this procedure, the ceramic, glass and glass/ceramic compositions. 
prc^wiubciiitro<locodiniothethe^ 13. The method of drim l *^<" 
tfonej Hj-^-r' ^r^jitl layer of one of the ventricular 55 energy induced is in the form of photons having a wave- 
walls via one of a variety of conventional manners. The length in fee ultraviolet spectrum. 
a^Xato»gical«ocedn«wffl the. be perfenned as 14.Theme«hodrfdaiml wherefa^least apcrtonof the 
the electrode is ttansUted tow«rds the heart until 1 chaand energy is in the form of energetic electrons. 
rfSTto £e ventfentar cavity. |T The method of ddm 14 wherein the *^J*** 
Se^^meth^rf^pUntmvennoninayalso « energetic decisis ^?*££° s £Z~ a * M " 
be^f^cfficaciously ab^ (^<hsintegr-e) cancer <^C^^^ wtherct me^gy evolved 
cells and tissue containing cancacdls. such as cancer on tZSZXJ** energy evotvea 
^oe cf^q-STeye. colca. bladder. cervix. uterus by the aerge^ ekefions »s gteaterftan3 eV 

Uke. T^Tp^ent^ention-. drihty lo compktely 17. The ^ 

disintegrate the targeTtissue can be advantageous in this « ^^^^ f^^^ volt ™ u ^ mc 

ar»licatioB because simpW^ 18. The me&od f » wtiexein me voiiage is m m C 
K ^^rf^^^dh (Le_ seeding) to range from 500 10 1400 volts peak to peak. 
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• 19 - T}* ° f 1 "i** 6 * ** dectrode terminal 32. A method for applying energy to i tared site on a 

positioned between 0.02 to 5 inn from too target site. patietit body stiuetoe VoSw^ ^ 

2^ The method of daim 1 wbeiein tbe vapor layer has a providing an active etettwfc electrically conpfcd to a 

tk^ofabomaffitoZOiimi. highfequeocy voltagTanrrceT^ 

JLTbeme^crfdaimlwbereintbedi.tancebetween 5 positioning tbe eketwdVtomM in dose troximitv to 

^^^^ electrode arc of comparable si2e and comprise 10 being sufficient to create an dectricfidd^cisethc 

a bmojar airay of isolated electrode terminals which both breakdown of tissue through poJccnlg dissodMioa m 

come in dose proximity or in contact with the body stroo- disintegration. 

ture. 33. The method of data 32 wherein «ne generating step 

23. The method of daimlwh comprises: r 
ekctrically conducting fluid has a conductivity greater than is providing a return dectrode electrically coupled to a high 
2 mS/cm. frequency voltage source; 

24. The method of claim 1 wherein die liquid phase of the *W*ying * high frequency voltage between the electrode 
electrically conductive fluid comprises isotonic saline. tenmnal and the return electrode; and 

21Thernethcdof daml wherem vaporizing the electrically conducting fluid in a thin layer 

the most distal portion of the electrode terminal relative to ao over at least a portion of the electrode terminal, 

the most proximal portion of the electrode terminal exposed 3* The method of claim 33 further cornraismg devdop- 

to fce electrically conducting fluid is in the range from 00 iag* film layer of vapor between the active electrode awl me 

to 24) mm. body structure at the target site. 

26. A method for applying energy to a target site on a 35. The method of claim 33 further comprising cooling 
patient body structure comprising: 25 the tissue wim the dcaxricalryc^^ 

providing an active electrode and a return electrode tonperature rise of those portions of the body structure 

dcctricallycc*ipledto au>amt Ok target site, 

positioning the electrode terminal in dose proximity to • rf **** 25 wherein the coofing step 

the target site in the presence of an eleendcaflv con- . , lE !f sUtmg * c distal ***** <* &e electrode ter- 

ducting fluid; and «c«»arycon. ^ ^vn&u&&t>^tedm*^cQmiuaag 

applyingahighfr^ ItS^ after the tissue has been subjected 

to peak. wvwmwiBMW volts peat tenmnal is surrounded and supported hy m h-i.^ m Mrtr 

27. The n^odrfdaim 26 wherein the high ftequency 35 tZ^^^Jlf I^f! * 

voltage is in the range from 700 to900 vofcT^ttT^? proximal portion of the electrode terminal from the dectri- 

patient body structure comrrising: " cMraai. 



r^ntA- t . ~ 38. The method of daim 37 wherein the inorcanic mate- 

^Sf^^^ * T dCCtrodc ***** consisting^l^ 

clectncaUycoupW cerairnc, glass and glass/cer^ 

positioning the dectrode terminal in dose proximity to 39.Th*tnemodof daim37 wherein the distal surface of 

toe target site in the presence of an electrically con- electrode terminal is recessed below the surface of the 



" * ~» — wv«»««»; vw . • •* UWWW UK 5UH2CB OT UV 

<h*Uns fluid; and insulating matrix by a distance from 0.0 1 mm to 1.0 mm 
applying a high frequency vdtage between the dectrode ** **' ^ n****** cfcum 37 wherein the distal surface of 

terminal and the return dectrode, the high frequency ctectrode tenmnal is flush with the surface of the 

voltage being sumcicnt to impart suffirient energy into "^ok^ng matrix- 

me target site to ablate the body structure without ^ ^method of daims 28 and 32 wherein the dectrode 

causing substantial tissue necrosis bdow the surface of knnmal comprises an electrode array including a plurality 

the body structure underlying the ablated body struo *> °* ****** dectrode terminals. 

tore- ' " * 42. Tbe inethod of daim 41 wherein the generating step 

The method of daim 28 wherein the applying step upases: 

c03n P risc ^ Providing a rcUirn electrode electrically coupled to a 

vaporizing the dectricafly conductmg flmd m a thin layer higher frequency voltage source; 

over at least a portico of the dectrode taminal;and 55 a PP 4yin S * high frequency voltage between the return 

mdudng the discharge of photons to me target site in electrode and the array of electrode terminals; and 

contact with tbe vapor layer. vaporizing the electrically conducting fluid m a thin hryer 

3«.The method of daim 28 wherein the apptvin* steo w* 60 ***** <* the electrode tenninals of the array, 

cornprisesr *«p 43. Tbe inethod of daim 42 fmther connxisiiig deve^ 

vaporizing the dectric^ 60 ^fAS^^J^ between one ox more of the 

over at i«wt • *~ 1^. - . ~ , ~T y dectrode terminals and the target site, 

wcr ai least a portion of the active dectrode surface; 44. Th« m**w ^ ^ZL^^^Zl 
and . ™ inethod of daim 42 further comprising cooling 

j^nnir thr rf.-rh-.mr nf , ., , . a the tissue wim the electrically c^^ 

ao*^^^*^^*^ nre 4 ^^^ ^ ^» wherein nrcn^ of 

the vapor layer is less than about 10 20 atoms/cm 3 . 
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46 The method of data* 1 and 38 whtrrio. the deetrode 
to^nal is configured toprcmotebubMe uudeaaon causing 

the formation of the vapor layer..- . a~ 

47. The of claims 1^ 28 whereui^ dectrode 

.c^hasacoi^surf^aicaintbeiang? of about 0.25 

"^.'iKe metbod of daims 26 and 28 wherein the high 
freouency voltage bal^ 200 yotape^c to peak. 
TS3l of elate M ^ » ^ta^lte Ugh 

fitScoc, voltage is U the range from abo* 500 to 1400 

J^^esnitwd between 0.02 to Z0 rnm from the 

^Lltc mcth<d of dairx* Mand 2* 

u^and the return electrodes comprise a brpotar array 

nf isolated electrode terminals , 

ttThe method of daims 1 and 28 father fomp^ng 
coding the tissue with me electrically conducting fluid to 



reduce the temperature rise of those potions of the body 
structure adjacent the target site. 

53. Tbc method of daim 52 wherein the eodlngstep 
iadudes translating thedistal surface of the active deetrode 

to contact rhe tissue after the tissue has oeen»uigcw«w«"»« 
electric field. 

54. lite memod of daims 1 and 28 further composing 
l0 evacuating fluid generated at the 

lumen bnving a distal end adjacent Ibe dertwde terminal 

55. The method of daints land 28 wherem the target ate 

b « tumor within or on me patient's body. 
.« 56.Ttemelbodofdain*2<and28whaem^ 
15 ten^ comprises an electrode array including a plurality 

of isolated electrode terminals. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO. : 5,697,882 

DATED ' : D * ccn *>" 16 ' 1997 

INVENTOR(S) : Fhilip E* Eggers, et. al. 



ft is certified that error appears in the above-ktentified patent and that sard Letters Patent is hereby 
corrected as shown below: 
IN THE CLAIMS: 

23. A method for applying energy to a target site on a patient body structure 

comprising: 

providing an electrode terminal and a return electrode electrically coupled to a 
high frequency voltage source; 

positioning the [active] electrode terminal in close proximity to the target site in 
the presence of an electrically conducting [terminal] fluid: and 

applying a high frequency voltage between the electrode terminal and the return 
electrode, the high frequency voltage being sufficient to vaporize the fluid in a thin layer over at 
least a portion of the electrode terminal and to induce the discharge of energy to die target site 
in contact with the vapor layer. 



Attest: 



Signed and Sealed this 
Seventh Day of April, 1998 



BRUCE LEHMAN 

Attesting Officer Commissioner of Patent* and Trademarks 
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PATENT 

DATED 

INVENTOR(S) 



UNITED STA-fl^ATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

5,897,882 

December 16, 1997 
Philip E.Eggereet al. 



It * certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown bekwr. 

Column 24, lines 6-18, claim 1, should read as follows: 

1 . A method for applying energy to a target site on a patient body structure 

comprising: 

providing an electrode terminal and a return electrode electrically coupled to a 
high frequency voltage source; 

positioning the electrode terminal in close proximity to the target site in 
the presence of an electrically conducting fluid; and 

applying a high frequency voltage between the electrode terminal and the return 
electrode, the high frequency voltage being sufficient to vaporize the fluid in a thin layer over at 
least a portion of die electrode tehninal and to induce the discharge of energy to the target site 
in contact with the vapor layer. 

This certificate supersedes Certificate of Correction issued April 7, 1998. 

Signed unci Sealed this 
Twenty-fifth Day of August, 1998 



Attest: 

BRUCE LEHMAN 

Attesting Officer C*mmh»i*n*r »f Paints amt Trademarks 

_______ _—— __— — 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENTNO. : 5 ' 697 ' 882 Page 1 of 2 

OATH) : December 16, 1997 

iNve<TOR(S): Philip E. Eggers. et al. 

ttbcertffied that error appeared the above4d^ . 
corrected as shown below: 

IN THE CLAIMS: 

37. The method of claims 23 or 48 wherein the electrode terminal is surrounded and supported by 
an insulating matrix at or near the distal lip of the probe to electrically isolate the proximal portion of 
the electrode terminal from the electrically conductive fluid, the insulating matrix comprising an 
inorganic material. 

45. The method of claims 23 or 55 wherein the density of the vapor layer is less than about 10 20 
atoms/cm 3 . 

46. The method of claims 23 or 50 wherein the electrode terminal is configured to promote bubble 
nucleation causing the formation of the vapor layer. 

47. The method of claims 23 or 48 wherein the electrode terminal has a contact surface area in the 
range of about 0.25 mm 2 to 50 mm 2 . 

48. The method of claims 48 or 52 wherein the high frequency voltage is at least 200 volts peak to 

peak. 

49. The method of claims 48 or 52 wherein the high frequency voltage is in the range from about 
500 to 1400 volts peak to peak. 

50. The method of claims 48 or 52 wherein the electrode terminal is positioned between 0.02 to 
2.0 mm from the target site. 

51. The method of claims 48 or 52 wherein the electrode terminal and the return electrodes 
comprise a bipolar array of isolated electrode terminals. 
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Letters Patent is hereby 



52. The method of claims 23 or 48 further comprising coo.bg the d»J^£** , 



conducting fluid 10 reduce the temperature rise 



of those portions of the body structure adjacent the target 



sue. 



54 The method of claims 23 or 48 further comprising evacuaung fluid generated at the target sue 
with f suSon^umen having a distal end adjacent the electrode mm* 

55. The method of claims 23 or 48 wherein the target she is a tumor within or on the patient's 
body. 

56 The method of claims 48 or 52 wherein the electrode terminal comprises an electrode array 
including a plurality of isolated electrode terminals. 
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plj ABSTRACT 

Ekctrfrewgfca! device wife a fanhted obit wfcx* 
css be p a sted tbrcogh sa endoscope* to weics cm bo 
CC— ected tke poh of * W fh ftsquocy yemtne »d 
pok bdag fasAted fron csrtb potential *ad oa wfaoec 
cod Jadeg fbe kedy arv&y b provided a jaaJtatet 
trotooot tltctiods proj ecting ftoci Ihc cad c oc opCj wld 
trcatsocat cSoctrodt coopcfidsf wtta ft farse uti m> 
tnl cl o ct u frde cococctcd lo fbt otber pole of tfee s£{B 
firtjucncy ncislor svnlca ii frisnHtfd frees caflfe po» 
feca^fawc&awsytbstdaetoiScHi^cacTcm^caatf 
{a the mtcm of tbe tnatacat electrode, a gcocrattoo of 
heat takes pfacs %fcfc» h edcyate lor ******* or 
cosfsfeileg t tn oo> wbcfda the ltrpc-erce ocutral deo* 
trodc iianangpd hk fie vuriy of die tr eatmen t dec* 
bode asd ft ceesccted wtt the e*cr pole of *e t** 
_ eaeratbr by axaas of a» f 
i abo bo passed dhrcenfc the c 
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the cadia kakaja carnal k led ©ffte Ac pofatt whett 
the operator b k coatact with 6c cadoaeopa teadtaj to 
•* bonttotU«|miof^teortfrAaeyeboMt^wiA 

the octal nrgttrhww of Ibe tfaaaptienl optfcfc 
.j- Neutral deemxk holadoa too earth potodd caa- 
*~*aot pfewat the pasufa of the leakage centals to tbe 
• opera**. Aa the acatral efceajode acts at aa eppoefce 
*yofetolhecplikgofcce< uUt knckcto 
fcxaa t*ni pound*] aad oo whoa, cad t»a»f tac rxwy • patfcata^ tfreartbtd operate^ 
cavfcybiKO^aiauB^ » eo*nec*d Ito »«th l»ttaikL 7 * C ^ r „ tn ?5S 

facte from the endoscope 'tieamat efcctwdt loop and the fcabft eantnt flawttaeftoaj tofcthtt 
SopSadog wiaTWj^Vaca^ * « "M^^^ *• 



EtBClBO : SUROlCAt DEVICE _ 
BACKGROUND OF THE INVENTION. \ 
"foe faveatioe relate* to aa eJecnfccnrgleal device- 
■with aa inaulatcd cable wUcb can be psawd tbroagb aa* 
a&ncoec to which caa be cosaecud d» pola'of a 
Hgi frcqoeocy generator, uid pok bctag kiaJated 
fewo tanb potaada] aad 00 wfceaa cad kefag tbobody 



eoopcaaoag won a wF«Ta,aw - *» "wt ^ 
KckdtotkeotWppkc^tb.k^fitoaency 
which k kwataaed fioa carta potential k men away 



that dac to Ihe high carnal denairykthe am nffte t5 by thai 
trt»tmqq ekctode, a gcttjatfcsa of beat lakes pkca BRIEF SUVOUXY OP TmiHV£lfrfON 

STTi^S^ Hun «*1 *e |«*Me |UBd>) » kcte when ^datad *«- to *e «c«ki» »d *e 
S^W»^vUi lf »«kl.gWd«r<»«ti a ,k>o P wdl 39 uroeted ■> • antaf loop «rt A. i 



t^ojy* v*ry Ugh canoe deasscy aaean k tbe mat, 

tLTcatting loop which ttsaltt fa heatgeaaatfcw k the BowgydacU ^ — ~y , 

^r^Too tbe «doic«c »b*ft can tha the treatxaent electrode ^^°^}^ w ^ 
^^^SlSdWaS wWa^lSyacmcrt » aad fcra^tk >a>lWa to ^ r^capo vk ^Q^tJ 



poacstotteaitttanaa^thkipQnak. 
^TWolf&alncawooldBoiU cSadaatadlrf«eaaaf 
tae5c-cc«ab* 
^^.(aHi^eaW^ 

ktS»<feototbewybI«h«matd e aa^ 0 
Ins ti» jm**St of Ae kab^a c>a ^- ™^"J^ 



amtaaelbcaMtteogpfMMtaadc 
-ba treataaeat aleBttodk 
Tbe tdaifedy krfa 



Tbe fdadveif km mcatnl ckctrode k adraata- 
baaaovaUy k aa keapeanya aad ancoaspbcaled aaa»» 
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AzW»t«> m ir. &t txrtnl dtcutxk t» axatretoi bond ft* tie Bhunfetik* »««Md»«to» open. 



deetiedeeabeBiovtdUckwutbtaitfctwBdi th« »«^«nte» »ftt c> r - — 



- febvertba, thb esteasfee cm be iscd so flat the btog ctoit forced by ite Eft* 

i >~t~l~+w~4. U friMf U Wml*v4 mi Mtf . ™ MW CSCCOOOC St VM» 



ItttHRi aerta) electrode b fixed b bselsted naif w 
rthtmto the ee&aeooe oa tbe bsioe oftW exteatloa. P BJUEF DESOUmOH OF THE DRAWINGS 

^^^^i^^J^^^S^ wfflbcsw^iroatheWtowtor de^ 
cc*d^vuhiiib»ttirf^ 

«_ - » .4. _ . t '* A ■ B 



sx^DOVabte. . s*ots of the pretest amafaoa tad lie ,«« 



Aaoniof » • ^^irS^ASS: thereof sad wfatmwv eowBocU tetwBcee* 

^couW^^iW^M^*^ Kxlcs entered Ibr efriyb* these prbc%4cs. 

itdecrfc/tfacc^c^^ ^t^b^^ 0^ ^SSSTrf ft* bveafaoe eaa»cyb« ft« 

oiaa^todwlBbrot^mmcrtctt^l^^ ^ coajveleae prfedpkf ny tft wed ted fine* 

loop fcnabf the far«fa^clc^ y^^y, ^bcn^rdeibtdttlhoK<ifflcd1il 

»p«rt»^»rty»ia^d~» lhe t^Mtwi^iki^^thcbTO^^tW 

tenbbf from d* itfoita^ whcn*y stttesa ^taaa sooyaef d» apc«»cWciaaas 

the opoatocjaHhaa rood vfaib^tbroo*> the cattta* kd» dmUp showi 

loop fan&g the tocataxat electiodft, *> FttJ. I a ichoaaoc. $t«*lJy eabryed penpeeave 

If *». tr**an«t eUctrode b ^^J**F**£ vkwoflhe fcoat tad* at eadoxope wdltt 

pwpeae^ ft coatahtSoft saartdnt ha* b fined to the ^ *xb++mfrd deleft accords* to the favcodoo. 

tttacst ctectrode* nOwlftp enpccdfft Vbwftfft farther cab od hDet df 

eocdil ciMe b tdyMt»fto«ly wnomded ^ acctro«peJ device eceordbf to tte kvesilocv 



aabsabd&f kedtotitopwrrexdeay eewe«c£tlj n the eadotecpe « Wftftdhg ihft I 

endoscope setol vkh the Hfh 6tqoency vote** f»d- FW. * • father eatefineot of the el— _ — 

cnUy. the haoktbf sleeve of the Wteteted eoubl dc/iuoocwdSe<to Acb»UJHU, u » i nirhn e l ft 

obk b aho blfnrrrrd, hot it etteadi oafr »>at b war o o iN fiaf wdoftOftf* 

fit*** (be aotfiBl electrode. TOdeecieteeliftckedte^ttaaee'^etectio eon 

b die e»e of dK h»KC*ted ccejo^ caUe, d« 

ttorodc m pfdcaUv n eSoeftied sxttl sfccc*,fcetf brty wlttbfcHjh fr«|«>cy poom 

tfjhdywo^theendowope thread «xte»Sif fro* HQS, 5 end f penpectbft views of tw father ftd> 

ocehnacbef AeWoetiio© to the other. Theeheet ndb&om eeatodbiefttt 

cu bve teo j ecdoa t ftt tic fcor cofftcft wWch eft |TCS.7>«dlft peiJfeuife v b weadeoe«bl 
pt^ efooad the ihScldi. Dcpci^ cei the dts^ 

liidBeeftraDdeodebocbfflpb^ttyekeM na f « scfecxastfc dkcsl dbinai of ee ad 

eU selmal electrode to the coaaal ctMe oa be ot- dcvxelbr d» ekvkeeocoei^ totbeiovc^ 



*- ^ ».i n DETAILED DESCRIPTTOH OF THE 

n^^X^^^^^n PREFEXKED EMB03XMEKIS 

ttnohutesetetfstaoceWthecaidof^ehba Aceoedinf to FKX S.«e eadeacepe U k enel trsr 

AmmEfii to % Atrther tdvsatefltow cto b odfaei ft vmd U cocvcriiosjl oaNfV e fibrt opdnlmeeei 



Accon&s to e fimher •dvtnUffectt ffo ho dfa n rat ^bocevt^nta^Vit^oytUiyiiM 
the i)es^ ekctrode cocapfbei two penis! ebctrodet 17. which b spaced wbdve tolhe sldtr of Usree^ 
cxiesdms b tbc drccDoc of the loop awsy frcn the . scope U Id sac* ft v«y the4 wsaUs* Btfdd ceo j 
twoenzaof&ch&rcatk^IVc&r^^ 35 throojh these (enow 2f| sad den efll iwbfl 

trxx3a do act extrod q«»ot a« Ur from the aladtb « the for the eskl hoerttom of aft tkuio-ewpcat btsta 



^sve toead ed 



AsftiesoBcilhesBde4Decce4atroctba»thc ttcatneat Office cogprlsts ft ecejdUc^ 

on n**Wy t»iJa ihe c«Jo^c by pWJai the iBflV *0 ax^-fllc ihkid 14 aad aa hmct cocdaoor li nuly 
O* sheet Ktdcctkwoothedswe to tb» be removed. kscrted tofcthcrvithO»Sbteoo^ 
^bl^^cWpe b operated b «ch a way the petaBe shaft of dai eedoacope **X H b 
that tbe cntttos loop b moved forwanb rebtive to the coveted b sot shown ssteserwttheabsobtzDgstotvft 
c^doacope. »ade Bve aod thee stowly retracted., »>.sbowm b 6m ease of the co«troctk« of PKH. 2 
whereby the basoe b scaoved by the hesdsf oa the ($ aodl 

j nfiLj b o fc At 6» front, baer coadacsor tt projects a 

As sta^!*xc»bei6f«. the treataxsi electrode aad frees the ceeadai cshlft it aad passes bto the t 
saotralActiodearoapcaopr^^ ekctrode O. whacb fat aeocral ooaaprbes a loeec 
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4.ii6.m $ 

log 6« «ai&y for U» cpowot vm die Ebt* ojxkd The «artrac^ofna2» paitiCT^ wr2iuh«l 

grim n. to ike •roatcmtnt of a rdilrvtlj hjp-«na scout 

Tbeoppoettekc^fcrl^rae^tlccirocUaa dccmde IT wtfch tpproprfajdy citeadi ifcttwccafe 

forcacd by » electrode ll.fijci in dccuioBy ibSeMi M cf (fce too bnacac* (be Hbicaooa 3*. 

cotdrth* aura to ihkU U i»4 » cor«d * be&f jBjkdy beat (boot &« »toesf« AA. Al tt* 

xmewhit .to* the otacepe jiaA. hirij t rccUa- end. tie aeatnl dectrod* U tal projettem 23 wfajctt 

jato.doojmdtotmilwwhmtliuwcwalao. »» xcnrtly pW uooad the «faekh 1» fer accarag 

tarlfaadiUeUMinccnnccte^BilMwaianad oertnl ekctioda H «ad to aipptyMt tte ttne Wtt 

l^cftteniloattbaaliosiiaft^^ * ^P^^tm^omo^ooeopclXm^^^m^c 



of ibe H*h frtxprtqr fcamtorw ^ dectredef m, wfcfcfc fa the rcpre* 

^ w___~fLMT. T7^T j T^Tr^t »medlrecdpoit«ttiDf loof ]&?*aaded porftoaa 2* 

ratio* a fcti frequency fidd b 00J7 formed bctweca ^ovikd at bo<ae»dft> The eaetbl etarcoee Uc 

^■inl ^ 11 ~d haM efaetrodc t IXa. fa fc^£5ft™^V««« oTlSd?X 

DNtotheostestcaedocria laDOYtAttt aotody ~" 

and tfawie btdt a Irae rcabtoc * b abo ccia*esvab1« ihedevfcabotateo 

pwBd to tbc c^u»Jbctwe« Mini electrode SS awjpreSefvted—^ „ _ 

aritKatneatekcfccdelX . . 30 fiadtfef conn* co nductio n to Ike opmlng area arc 

The toppJy to eoanect acetxil ckctrode 11 and the rmmilrirtr nhmhirf 

trtatnest tkcftpde 13 tales aleee by the iodnethre FIG. S show* ft Asdanr advasjtafaoet 



eoopbf offt«AfrtqocDCj vohaa* by new of • w Wi^^iU^p^oflUAclio«pc»iac* 



traafonoer 23. whose bp* voltage b rtfohuble *y • „ _ „ „ _ _ _ . _ .._ . , _ 

vai^tan3*Dw;totl*b^ 

: F- taM^U«* f ^v«o^W^to«h »r« ptoai bam tifh fetqeency fixator 15 throe** 



inilnltil ifct tadojcopc At Ifct ftool cad art 1 - . . , . 

li^o^t^towlipe^nc^cwimMdth^^ cc«tnKlcdaiftittab«ai.l^c«nlatloopttliC^ 

£™ScefT«tiklhcm«c^i7^o/tbcp^^^ rfaDy mdocthiiy co»cct<d vidi tfcc b«x««W 

caiwdtoraanKStedbiM^ tof KteatAeoteadfeoftlyfB^todeiMJado* 

Zta**uhnm&mA l* ia i€ a pm lto c y.fcftwM> wnw»fc»f «e coodwttr K Oaiwariy, tke «tod 

tbeo«(P«(^n£»f »o«3lbe^tucdtoa«dkio<Aft Uodl^w^tk^lirisfiirtotecsttSBslooplXift 

Itet tU *mm*km h fU «c0bdng dm* cooaccted fa dcrfrfaMy ooifaicthe »ft t xvhnin Bf 

fbn^teC^Cttd]t»wclnilel«te*xsor«9 «ec«t aasacr wttb fke faacr cood»ctoc 14» wkSte ffce 

A* i tcbM of Ac coctttPK^oe »ocortfix»g lo tW fcw tbc fao«r cood»ctoc VS. Smc*. xxordh» to tW »vt»> 

vestio* tbe kmkAfc csncott only &>w befwecfl Soa ttw sted tad U Ifti the wc ndfas «s tfcc ivfav 

14, U tad ibetdbrc do sot teach the mftaf it«ft cf loop* easctracdsf As loop Ufa tacdarectbwofatrow 
endoscope 131 Tfra»hrg« umimi damBtatoclaaaw 30 p, ibe bwd doe* oot loon aa otetack Id tW> tins* poc- 

nccaarr tot tmc aepanaos or coafatttwn ealf tkait twovod by ft* loop. TVa ocstrat ckctrodeUam 

oca* o*~U tb« «odcwo^« k cU cp«»t>i| area. the lorn of fled bao4 iota 00 tba tfanaa fa larf> 

Tbcrefcrt, ibc daager of Bea&if oatside the desired m fbrm,ao that f^dac&^ooa^k^MrooV 

A^ttwcBatbrototfeopntoraircSa^ na < ihowa aa embodtocad wfakA k tttbrtantMfly 

FKL 2 shows t paideaMr adWa«eo«a caabodt* n <bo aaao aa FIG. % wbercby ftowever, a bl hrt a l od 

neat of tbe ckctio^trfjcal dcvfce accordfaf to tfco coaxial c»Ue,aimW to FK3S. 2 as4 3ft a»c<LTbewir« 

faYCDboa fa wftScfcbotl *- ka«e**actoc H aad th. feop S3 k ooee oflab fiacd to Iteft^coa^aoa * 

shieUHVml l*»catt» » I. tha saao way. tho wtAtlaaacatratcoodactotnfabaarffcraiftff 

.fasa^Kskmdiawa ovcrtbeifakldl4bbU^^ JcaBy aecsred to cxtcssSoas IT cfactixa&y cooacctad 
Tb«pro<l««tfaoef»acftabifovat^ 

obttfaed by a wdded jou* at pofat 31 bidVatrrf by » lathe cnbodbaesrt oooordfag to FK33L 7 and tVtbe 

fioft • p^posteofeadoacei|«l»la^flr»coa^a3att» 

AiaiodtcfihtbUbTcatfao aaow^ Hon attached ftVagO U Ac froad b exac ted aa tfa . 

c^tkxM Ucaabearr»|<dfatbeibcm naaaxr ftesBftf electrode ft To tfftft tad, the frost portnfa 

betwtea^twofa»ercc«dacS«a electrically fasofated rebdve to 0- mr portioo oc tft* 

e^Utietrtttt^ekctrodebtoWe^ fcewfrftted t oo mrtf on ftoaa aa^oaoopt g by aa aiftn> 
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11 b cae of the above-described &*xma> Is the pc umtf 1 The combaadco accorcbt; to dum X wherein 
cmbodimext, two lads li p*« cotwxxb fton the Cf» *dd aieldbj »c*nj b contracted « » ripd sleeve m 
fodrfcaJncotnJ dectrode XX which at20a»coa*bed which aid t tca to aat cfaarodc h adapted a be aavod 
tofcraae^cabk,kadiogtothettar endofendo* hack ad farthrdatfo to and ajdowpehodjiiaoi^h 
scop* IX- The aeaxni electrode U a conftrrtfd ne a $ coasdet cahb maa** 

loftherluii^cUteM toiheU^ficqiieaqrieAc^ 4 The CQeibiaapoa accorda? to dtn X where* 
tor 15 aot thews to FK3X 7 and X aestnl dcctiodt b fixed cSrectty toatdah*ddmf 

Ithabomporurfihthcca^of thtc nbodWnti of i&eaa c/aU eeaad cahb seam 
nCS.7Azdtthatthecoa»sIoopcste»djf»(&Srep X IV ooeibbodoa aocofdag to cUb 4whercb the 
to a babthg rfa| W aoonied at the froot oa the to 9e9 ^ ejecrjode b ttrmtrprtfd a en cioogeted aeaf 
acuta) electrode 11 aad can be r rhrtrtcd op to this, b tfAtfy beat witHb aai eafeecope body tod 

thaway,!WfirtatfcdpaftheeaJo»c^ ejteaa^cwaaJce^aleJ cabbi 

the boat edge of the brolatfar; rag 3Sacrvea a a as- CThe< 
port fcr the cettbg bop 12, to Out Ox aaterbl b teB- 
abiy removed tbac&oa* Therefore* a shown the b#o» 19 , 
UHag ring 3$ aoit he roctoded at the froaC ^ f-cim K mtKqi K-t-tw -Jlfvg to caa i X wheata 

cxiM « m >ch>ak»ay aecac finag to the g. -j^ eoojbeMtfae acconfing to ebbn 7, wbcrea 
coda! tenet b easaraSt X t* .......t .i (f „ n i t l •* ffL ^j .* , ^ 

forflttpttrpotrf ff'V frw^«^Thft »4ift^ * f d>?fcM a^S? *• 

32eoaocctcdtothehlah6oqa^«oaarit«irh4at3S * p» ceabaetfoa •cconEag to caaa % whartaa 
tUbJetatraadbraerS) with eanBrimaxttd o> ^ j^ ™??*?^* !* <Mr °°? p * lw »» c * 
paritor 34 for teofeg to tha rooosat frcqoocyof 0a . -g?gg *? fT" m nd *qp"*™»chqcf 

cotpot ctakafflt high ^ g y ag lg^' ffiTh^.H!Xa areamfiaa to ehb l/wa-S. 
output wbdbg of bWoroxr 33 b ptrferably agea*. » Th* cwaMaa ifc* ac«mfag * cfafca X wha raa 

kuTOCtrecstpatraaato^^ ^S^L^St^u, ,n™»iw m Afc. t ,A rM i B 

Ytryiaf bb *** woaaow acconwg a cm i» wma 

Vaucepecbor* thecutpot wb%(/bafo«« . ^ ^ f ^ ¥ " e " 

2S b applied to the two ootpot terausab of fhe addV ~ eadoasope hodj o» fte 

tk«»ldcvto3X^heretl^le»d^HHc«he»pp^ IS 

b fhb way the high fie&oeocy opantot 15* ace^abea ff>aotii*paa a eootawj to^ 

a oatpot wbh ft a cteitfag potential ail aeocaart for ,~ " ^ ^- --^ 



-i oatpat wbh P a et n aa^ po teo&at ah i~ . ~ 

the coaaocooa of the etccpjo-imfaj deafea acooaaaoj ao^aoc ai a 

to the kivnttoo w c a jc d a aid eadacopo body* 

Xhu la v tuo oa b sot Kad tad to the eaho aa eaaj oo* 40 • ^* The eoohbataa acconfiof to can X wbefca 
aaihed8adfepfacB^h«Tdi&c&vtadYarSoaBsod1> ^ooeadilcahleDcaMhaahiferatiooat tateadaf 
fiatxoa ca he andc thereto wtthcat peai&g bejood ^» aaaoacope body ad>cetg atd pto^wloa. two j— ar 
the tcopa af the t acaaa> ofle d actoi i cadatag ftoa aid hft acaa a, aad a loop 

Whabeaiaedae' hrf*fooe©€co»f *64 two amr ocwteotoa aad (cnm| 

XtacosahadeancmlcocopehsvbK Meodaoopo49 add vanaaat lit rtrode, 
bc^cfafetntaBytabttUraba^ • **> The c W ^ nat i o a aecoealaf to eafaaXwhcaaa 

fkal ocviee eosprbk* a trratmrnt clecooda profecw oagaatoapaaiaf haSbftoedtoaldtiatoaaalac* 
agitooa ad ftoa aid eadcacopebody tod a ofotal trodc* 
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[57] ABSTRACT 

Electro-surgical device with an insulated cable which 
can be passed through an endoscope, to which can be 
c onnected the pole of a high frequency generator, said 
pole being insulated from earth potential and on whose 
end facing the body cavity is provided a small-area 
treatment electrode projecting from the endoscope, said 
treatment electrode cooperating with a large-area neu- 
tral .electrode connected to the other pole of the high 
frequency generator which is insulated from earth po- 
tential in such a way that due to the high current density 
in the area of the treatment electrode, a generation of 
heat takes place winch is adequate for separating or 
coagulating tissue, wherein the large-area neutral elec- 
trode is arranged in the vicinity of the treatment elec- 
trode and is connected with the other pole of the high 
frequency generator by means of an insulated cable 
which can also be passed through the endoscope. 

20 Claims, 9 Drawing Figures 
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the entire leakage current is led off to the points where 
ELECTRO • SURGICAL DEVICE ♦ the operator is in contact with the endoscope leading to, 

■ ; ' " burns to the operator's face or to the eye in contact with 
BACKGROUND OF THE INVENTION ; the metal escutcheons of the transparent optics. 

The invention relates to. an electro-surgical device 5 - Neutral electrode isolation from earth potential can- 
with an insulated cable which can be passed through an not prevent the passage of the leakage currents to the 
endoscope, to which can be connected the pole of a operator. As the neutral electrode acts as an opposite 
high frequency generator, said pole being insulated pole to the cutting or coagulation electrode between the 
from earth potential and on whose end facing the body • patient and the earthed operating table, it is capacrtively 
cavity is provided a small-area treatment electrode pro- 10 connected to earth potential Therefore, the cutting 
jecting from the endoscope, said treatment electrode loop and the leakage current flown therefrom together 
cooperating with a large-area neutral electrode con- with its vohage are earthed. Since, in any case, the 
nected to the other pole of the high frequency generator operator largely carries the earth potential, the passage 
which is insulated from earth potential in such a way of the leakage current to the operator cannot be avoided 
that due to the high current density in the area of the 15 by the measures in question, 
treatment electrode, a generation of heat takes place BRIEF SUMMARY OF THE INVENTION 

which is adequate for separating or coagulating tissue. 

Hectro^urgical devices of this type permit electro- The problem of the invention is therefore to provide 
surgical operations of the filled bladder (electro-resec- an electro-surgical device of the type indicated herein- 
tkmT eg. of bladder tumors and the prostate glands) 20 before where undesired burns to the urethra and the 
using endoscopes, particularly resectoscopes and cysto- operator are effectively avoided 
scones. According to the invention, this problem is solved m 

T^high degree of development in the endoscope that the large-area neutral electrode is arranged in the 
field has resuhedm operatic^ vicinity of the treatment electrode and is connected 

nrostate elands using these instruments and by means of 25 with the other pole of the high frequencygenerator by 
electro-surgery have become the most commonly used means of an insulated cable which can also be passed 
ODeratinR procedure. through the endoscope. In this way, potential amrpen- 

In known devices of this type, high frequency alter- sation takes place in a spatially very narrowly defined 
nating current is fed via an earthed neutral electrode on zone. Both the treatment electrode, preferably con- 
the one hand and via a sparking ball or cutting loop well 30 structed as a cutting loop and the neutral electrode 
insulated relative to the outer shaft of the endoscope on carry no potential to earth. Leakage current does not 
the other to the operating area for coagulation purposes flow to the endoscope shaft either from the high fre- 
in the case of hemorrhages. Due to the relatively small quency lead to the treatment electrode or from the lead 
area of the cutting loop compared to the area of the to the neutral electrode. Due to the easting capaci- 
neutral electrode applied externally to the patient's 35 tance, leakage currents only flow between the leads, but 
body a very high current density occurs in the area of these do not have any external effects, 
the cutting loop which results in heat generation in the However, due to the small-area «mstouc4K«orte 
tissue linked with the burstmgofthe tissued through treatment dectrode, a high current density is obtained 
steam generation and consequently a separation of the there, which is adequate for tissue separation or coagu- 
tissues. For the desired cutting or coagulating effects, 40 latiou, whereas the neutral electrode arranged m the 
the necessary power values of the high frequency cur- immediate vicinity has such a large area that undesired 
rent appKed vary between 120 and 150 W. heating is avoided there. 

As the leads from the high frequency generator to the According to a preferred embodiment, the two feed 
cutting electrode have to be passed through the metallic leads comprise a coaxial cable, whose shield forms one 
endoscope, the distances between the high frequency- 45 conductor and is insulated relative to the endoscope, 
carrying lead and the remaking metal parts of the endo- Thus, the two high frequency leads for the treatment 
scope insulated therefrom are so small that capacitances and neutral electrode form a structural unit, which 
of considerable size exist between these metal parts, whilst taking up only a small amount of space, can be 
Thus, to a certain extent, the endoscope forma a capad- simply passed through the endoscope together with the 
tor via which part ofthe applied c^padty flows away as 50 optical and washmg portions. • 
leakage current onto the tissue engaging with the metal In general, the treatment electrode should be m loop 
endoscope shaft A further, still larger portion of the form so that the operator's field of vision is unmter- 
applied capacity flows from the cutting loop via the rupted. 

washing water directly to the metal parts of the endo- According to a further embodiment, the centre con- 
scope shaft located in the washfn g water flow and from 55 ductor of the coaxial cable at the front projects above 
there to the engaging tissue. Thus, uncontrollable dec- the shield and at this point passes into the treatment 
trical conditions m^ electrode. It is thereby r^^ 

endoscope and the unequal distribution of lubricants shield b constructed as a rigid sleeve and m such a way 
with insulating properties on the endoscope shaft can that the treatment electrode can be moved backwards 
cause critolcurrent densities when the leakage current 60 and forwards relative to the endoscope via the coaxial 
passes to the urethra and this results in burns. \ cable. Thus, in this embodiment, thec«ixialcaWe at Ae 

These difficulties would not be eliminated by coating same time forms the support and operating member for 
the endoscope shaft with tubes of high-grade msulating the treatment dectrode. 

jnateriaTbecause the slightest damage to the shaft insu- The relativdy large neutral dectrode is advanta- 
lation due to the very high current densities occur dur- 65 geously directly fixed to the coaxial cable shield. In this 
ine the passage of the leakage current would, in fact, way the neutral dectrode can be mounted reliably and 
mcVeasethedanger of burning due to the damage. How- immovably in an inexpensive and uncomplicated man- 
ever, if the endoscope shaft insulation remains intact, ner. 
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Advantageously, the neutral electrode is constructed tioned that the illumination, vision and washing opera- 
as an elongated metal sheet slightly curved about the tions are not impaired by the endoscope, 
endoscope shaft and extending on either side over the Advantageously, the leads are inductively connected 
coaxiaI .to the high frequency generator, whereby advanta- 

According to a further advantageous embodiment. 5 geously, a capacitor for filtering out low frequency 
the endoscope has a plastic extension extending over a voltage portions is preferably provided in one lead 
small portion only of its periphery, whereby the treat- This, in advantageous manner avoids faradic effects in 
meat electrode can be moved backwards and forwards the muscular system of the patient 
beneath the said extension. This plastic extension has A capacitor is appropriately connected in parallel to 
the advantage, that the washing liquid can be sausfecto- 10 the output winding of the transmitter which with the 
rily guided and tissue which is not to be treated can be inductor of the latter forms an osculating circuit which 
kept away from the treatment electrode. According to * tuned in such a way that the attenuation in the osciJ- 
the invention, this extension can be used so that the Iatin 6 circuit formed by the leads, treatment electrode 
large-area neutral electrode is fixed in insulated 

and neutral electrode is minimal, 
relative to the endoscope on the inside of the extension. 15 rdiff nporptimnw nx: tot? nn A nm^ P 
The neutral electrode in then preferably connected with DESCRIPTION OF THE DRAWINGS 

the high frequency generator by an insulated cable Other ***** further objects of the present invention 
secured in the endoscope. In this case, only the other apparent from the following description and 

conductor with its insulation and treatment electrode is claims and are illustrated in the accompanying drawings 
axially movable. 20 which, hy way of illustration show preferred embodi- 

According to a particularly preferred embodiment, of ^ P rcscnl invention and the principles 

the coaxial cable has a bifurcation just before the body- thereof and what are now considered to .be the best 
side end of the endoscope and the two inner conductors modc$ contcm P latcd for applying these principles, 
eminating from the bifurcation are interconnected by a 0thcr « nb <>diments of the invention embodying the 
loop forming the treatment electrode. This construction 25 same ° r «lrivalent principles may be used and strno 
is particularly stable due to the symmetry conditions tural changes may be made if desired by those skilled in 
resulting from the bifurcation, whereby at the same time w *f hottt dc P artm « ^ the invention and the 

the operator still has good visibility through the cutting scope of the appended claims, 
loop forming the treatment electrode. fa the drawings show: 

If the treatment electrode is used for coagulation 30 • V V? f schema ^ S^tly enlarged perspective 
purposes, a coagulation sparking bail is fitted to the ^t^Lzl - fT . 311 cndo 5°P e <4»PP«J with 
treatment electrode. the electro-surgical device according to the invention. 

The coaxial cable is advantageously surrounded by > k ^^ apcrs ?*f * c ^ of a ft*^ «*odmient of 
an insulating lead so as to prevent any connection of the „ ^^f^!!^^ invention, 
endoscopemetalwtothehigh . , 

erably, the insulating sleeve of the bu4cated coaxial J^lf^f embodiment of the electro-surgical 

In the case of the bifurcated coaxial cable, the neutral „ „Jl, ^ 4 a schematic circuit diagram of the electro-sur- 
electrode is preferably an elongated metal sheeTta* ff to tavtaxkm • P^'^ 

slighdy around the endoscope sh^^endS from ^tl" H I i^!^ _ 
one branch of the bifurcation to the other. The* sheet vaS^b^W^ * ^ 
can have projections at the four corners which are ^V^^L- • 

placed around the shields. Depending on^Serf 4S „f "wkL 1/ l?**"*™^ ^ M 
placing around and also cto^^SS of ^^^T 0 ^^^ r 
the neutral electrode to the coaxial cable can Too- a V «rcurt of an additional 

t2inaL » «« coaxial cawe can oe oo- device for the device according to the invention. 

The current density in the area of the operating zone DETAILED DESCRIPTION OF THE 

is advantageously influenced if the neutral electrode jo PREFERRED EMBODIMENTS 

terminates at a distance from the end of the shield. According to FIG 1 an » • 

extending in the direction* the loop away froTie ® ^ ^Z^l^l^t^ 

two arms of the bifurcation. Preferably, the partial dec- 55 m^d^r^S StfSLnTs^ 

*odes do not extend quite as tar from the shields as the for tit axial bsertion of aTele^lS^^E 

loop. At the front and rear ends the sheets preferably device. asawm ™ ™ Ciecmvsurgrcal trcatoalt 

^.f^fS*^ kv According to the invention, this decta«nrmcal 

As a result of the slide-like construction, the operator treatmentdevice conwrisesa^tial^teW^SS 
can reuably gmde the endoscope by placing the slide. <o metallic dBUST utSS£ 
h^ sheet projections on the ttssue to then be removed. inserted together with the fibre op&S^ystem M 3 
£ ,£ ^ , endoscopes « the metallic shaft of the endoscope lSdnddMb 

^^ aUS l X,OP r a m ° V J ed S™ 1 * 10 *« «W m «* *own manneTwiflTan u££ 

endweope. made bve and then slowly retracted, 22. . shown in the case of the ctmstnic&STFIoTI 
whereby the tissue is removed by the heating on the 65 and 3. rlos - * 

cutting loop. At the front, inner conductor 16 motecc «miMi>i»t 

As stated hereinbefore, the treatment electrode and from the coaxkl cable ^5K2SSSe^SS2 
netural electrode are appropriately so shaped and posi- electrode 12, which in geneKJriS 
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v^ity the JUr via the fibre c*tical ^^^o^^ 
Sy The opposite electrode for the cutting electrode 12 is electrode 11 which appropriately «tendsbem^n the 
fonned byT neutral electrode 11 fixed in electrically shields 14 of the two branches of the bifurcation 20. 
S£ rna^neTto shield 14 and which is curved 5 bemg slightly ^t about ^ 
somewhat about *e end^pc *« | ^L^^ 

gular, elongated form shown in HG. 1. Inner conduc- ^3^ u ^ for supplying the same with 
tor 16 and shield 14 are connected, as shown m H04 ^^^^^^^fj^^ neutral dec- 
to the two poles of a high frequency generator 15 winch ^ ^^ m ^^y™ ro ^S y forces the 
are not at earth potential bifurcation 20. so that the guidance of the treatment 

At the front end of the metal shaft O f ^«*JW SecSdeM by the operator is aided. As is known, the 
13 is fixed a plastic extension 18. which is ^mded and ^MmWSt of Aedectro^urgical device in the 
extends in the manner shown m ^G l, so as not to directkmofthcdouble arrow/takes place by operating 
impair insertion, for example into the urethra. As the ^14^ handle on endoscope 13, not shown in the 
plastic extension 18 is an insulating body, the large-area 15 i~ 
neutral electrode 11' can also be fitted to the "^dtlt* A fa&a advantageous embodiment is shown in 
then appropriately connected with the associated pole mQ z whcrc the neutral electrode is broken up into 
of the high frequency generator via a separate insulated dectrodcs 1U llbt which in the repre- 

conductor 14' in the endoscope, inside of via the shield ^ m2ana m soldered or welded to the shields 14 

14. in such a way that the partial electrodes extend in the 

As a result of the construction according to the in- same direction as cutting loop 12. Rounded portions 24 
vention, a high frequency field is only formed between are provided at both ends. The partial electrodes 1U 
shield 14 and inner conductor 16, as well as between ^ applied to the shields 14 in this way thus addition- 
neutral electrode 11 and treatment electrode 12, as is ^ ^ f orm slide-like support, by means of which the 
shown schematically in FIG. 4 by capacitors C £ and C. electro-surgical device can be placed on the tissue to be 
Due to the current conduction through the tissue fluid removed. This not only ensures a reliable guidance of 
and tissue itself, a true resistor R is also conceivable the device but also ensures that the tissue is removed to 
parallel to the capacitor between neutral electrode 11 ^ predetermined depth. The dectrical advantages of 
and treatment electrode 12. 30 limiting current conduction to the operating area are 

The supply to connect neutral electrode 11 and the completely maintained, 
treatment electrode 12 takes place by the inductive fig. 5 shows a further advantageous embodiment, 
coupling of a high frequency voltage by means of a whereby only the front part of the electro-surgical de- 
transformer 25, whose input voltage is regulatble by a ^ without the endoscope is shown. In this embodi- 
variable tap 30. Due to the inductive coupling, the out- 35 mcnt> two insulated cables with inner conductors 14, 16 
put lines 14 and 16 are gatvanically isolated from earth are passed from high frequency generator 15 through 
potential the endoscope. At the front end are successively ar- 

A capacitor 26 connected in lead 16 b used for filter- ranged the cutting loop 12 and- the neutral electrode 11 
ing out the low frequency current and therefore avoids constructed as a steel band. The cutting loop 12 is elec- 
faradic effects in the muscular system of the patient A 40 trieafly conductivdy connected with the inner cpnduc- 
capacitor 28 connected in parallel to the output winding tor 16, but at the other end is only fixed to the insulation 
27 of transformer 25 and behind capacitor 26 forms with surrounding the conductor 14. Conversely, the .steel 
the output winding an osculating circuit tuned in such a band 11, whose shape is similar to the cutting loop 12, is 
way that the attenuation in the osaDating circuit connected in electrically conductive and mechanically 
formed from 0 o C and R as wefl as the inductors of 45 secure manner with the inner conductor 14, whilst the 
lines 14, 16 is rnmimat opposite end is mechanically secured to the insulation of 

As a result of the construction according to the in- the inner conductor 16. Since, according to the inven- 
vention, the leakage currents only flow between lines tion, the sted band 11 has the same radius as the wire 
14, 16 and therefore do not reach the metal shaft of loop, on retracting the loop 12 in the direction of arrow 
endoscope 13. Thus, larger current densities such as are 50 F, the band does not form an obstacle to the tissue por- 
necessary for tissue separation or coagulation only tions removed by the loop. The neutral electrode 11 in 
occur outside the endoscope in the operating area. the form of the steel band rests on the tissue in large- 

Therefore, the danger of heating outside the desired area form, so that good electrical contact is ensured, 
area, as well as burns to the operator is reliably avoided. FIG. 6 shows an embodiment which is substantially 
FIG 2 shows a particularly advantageous embocfi- 55 the same as FIG. 5, whereby however, a bifurcated 
ment of the dectro-surgical device according to the coaxial cable, similar to FIGS. 2 and 3 is used. The wire 
invention in whicltboth the inner conductor 16 and the loop 12 is once again fixed to the inner conductors 16, 
shield 14 have a bifurcation 20. 1, the same way, the whilst the neutral conductor Um band form is mechan- 
insulating sleeve drawn over the shield 14 is bifurcated. ically secured to extensions 14' electrically connected 
The production of such a bifurcation is advantageously 60 with the shield 14. 

obtained by a welded joint at point 31 indicated by a In the exnbodiment according to FIGS. 7 and 8, the 
w«mcu jr r— front portion of eiidoscope 13 itself or a coaxial connec- 

As a result of the bifurcation shown in FIG. 2, a tion attached thereto at the front is constructed as the 
cutting Iood 12 can be arranged in the shown manner neutral electrode 11. To this end, the front portion is 
between Ae two inner conductors 16 enmiating at the 65 electrically msulated rebtive to the reapportion or the 
end. If the treatment electrode is to be used for coagula- front-fitted connection from endoscope^ 13 by an mter- 
Uon.a^coagulatio^ ^^^^oT^^S^, 
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11 in one of the above-described manners. In the present 3. The combination according to claim 2, wherein 

embodiment, two leads 16 pass outwards from the cy- aid shielding means is constructed as a rigid sleeve in 

Imdncal neutral electrode 11, which at 20 are combined which said treatment electrode is adapted to be moved 

to form a angle cable, leading to the rear end of endo- back and forth relative to said endoscope body through 
scope 13. The neutral electrode 11 ts connected via a J said coaxial cable means. 

further insulated cable 14 to the high frequency genera- 4. The combination according to claim 2, wherein 

Itl ^Z"^ 7 , said neutnl electrode is firedTecdy to sailshieE 

It is also important in the case ofthe embodiments of means of said coaxial cable means. 

^ ■l^l^^T^ 1 IS" !Tti adiaDy i P 5 - *«* combination according to claim 4, wherein the 

ZZH^TS ^ ^ ^ ? ^ 10 neutral « constructed as an dongatedmeul 

neutral electrode 11 and can be retracted up to this. In *w# t^.» TZ \r ^ , , ^ . 

this way. the front edge ofthe endoscope staftnam^ ^ X a ^ ^ auioxo P e **** «*» 

the front edge of the Lulating ring aS^asTs^ ^ ^ , 

port for thTcutting loop 12. si Oaf the material M . ? «■»»■«»■ accor^f to chum 2, comprising 

aWyrmoveSnZ Therefore, as shownle inst .5 Z^**** said coaxial cable 

lating ring 35 must be rounded at the front , 1. . 

Preferably, the insulating rings 35, 36 have axial at- I • , ^ mbmatl0n according to claim 6, wherein 
tachments 37 with a reduced external diameter, by ^ ^ ? ? toted 311(1 Wroxi- 

means of which a machanically secure fixing to the ^ d ° eut ^ dcctro ^ 

metal tubes is ensured. 20 . combination according to claim 7, wherein 

FIG. 9 shows an additional device 32, by means of ~. i*?** 1 < *?? rod 5 b M elongated metal sheet 
which a conventional high frequency surgical apparatus ^ 531(1 cndosco P e body and extending 

15* with an earthed output terminal can be m? ^ usable ™ a one branch of 535(1 bifurcated insulating sleeve to 
for the purposes of the invention. The additional device „°!£f r - . 

32 connected to the high frequency apparatus 15' has at 25 * jn c combination according to claim 8, wherein 
the inlet a transformer 33 with paraHd-coiinected ca- , Proi***"* 1 * at its four corners, two each 

pachor 34 for tuning to the resonant frequency of the °\ w ^ ch m placed around the respective branches of 
output circuit of the high frequency apparatus 15*. The **** bifurcated sleeve, 

output winding of transformer 33 is preferably regulat- *°* ^ e combination according to claim 2, wherein 
able by means of a loop arm 38 in such a way that the 30 neutral electrode te rminat es at a distance from said 
inductive output transformer 25 can receive voltages of shielding means. 

varying sizes. The. combination according to claim 1, wherein 

Via a capacitor 26, the output winding of transformer said neutral electrode is secured to and insulated from 
25 is applied to the two output terminals of the addi- ^ endoscope body on the inside of said insulating 
tional device 32, where the leads 14, 16 can be applied. 35 projection. 

In this way the high frequency apparatus 15* acquires The combination according to claim 1, wherein 

an output with fluctuating potential, as is necessary for said means for connecting said neutral electrode to said 
the connection of the dectro-surgical device according high-frequency generator is an insulated conductor 
to the invention. secured in said endoscope body. 

The invention is not limited to the embodiments de- 40 13 The combination according to claim 2, wherein 
scribed and represented hereinbefore and various modi- coaxial cable means has a bifurcation at that end of 

fications can be made thereto without passing beyond endoscope body adjacent said projection, two inner 

the scope of the invention. conductors emanating from said bifurcation, and a loop 

What is claimed is; raterconnecting said two inner conductors and forming 

1. In combination: an endoscope having an endoscope 45 said treatment electrode. 

body of s ub sta nti ally tubular shape, and an electrotsur- 14. The combination according to claim 1, wherein a 
gical device comprising a treatment electrode project- coagulation sparking ball is fitted to said treatment dec- 
ing at one end from said endoscope body and a neutral trode. • 

dectrode arranged adjacent said treatment electrode, 15. The combination according to claim 1, compris- 
tnsulated cable means for connecting said treatment 50 ing a high-frequency generator, and wherein said cable 
electrode to one pole of a high-frequency generator, means and said connecting means are inductively cou- 
and means for cormecting said neutral dectrode to the pled to said high-frequency generator- 
other pole of a high-frequency generator, said endo- 16. The combination according to claim 15, wherein 
scope body having an-msulating projection extending a capacitor is connected in one of said cable means and 
over a portion of the periphery of said endoscope body 55 said connecting means for filtering out low-frequency 
at said one end and having a front edge, said neutral voltage. 

electrode being located within said endoscope body and 17. The combination according to claim 15, wherein 
spaced a distinct distance inwardly from said front said generator comprises a transformer with an output 
edge, a space being formed between said treatment winding having an inductor, a capacitor being con- 
electrode and said neutral dectrode which is adapted to 60 nected paralld to said output winding and forming an 
be filled with liquid to provide electrical conductance oscillating circuit with said inductor, said circuit being 
between said electrodes. tuned such that the attenuationm said circuit formed by 

2. The combination of claim 1, wherein said insulated said cable means, said connecting means, treatment 
cable means and said means for connecting said neutral electrode and neutral electrode is minimal 
electrode to said other pole comprise coaxial cable 65 18. The combination according to claim 15 compris- 
means with shielding means forming one of said con- ing means for potential isolation connected' between 
nectmgmeans and being insulated relative to said endo- said high-frequency generator and said cable means and 
SC °P C body. said connecting means respectively. 
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transformer and said output circuit being tuned in reso- 
ld The combination according to claim 18, wherein nance 

. , ^ t t « 20. The combination according to claim 19, compris- 

said potential isolation means comprises a transformer, a ^ m inductive traiisfonncrlOTiiec^ to said trans- 

capacitor connected parallel to said transformer, said 5 former, said cable means and said connecting means 

being connected to said inductive transformer, 
high-frequency generator having an output circuit, said • • • • • 
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Ober ein Instrument zur Ieckstromfreien fraiyiirRffirai^n 
Resektion 
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Uber ein Instrument zur leckstromfreien transurethralen 
Resektion 

Von E. ELS ASSER und E. ROOS 

Krankenhaus der Barmheaigen Bruder. Urotogische Abtei.ung. Munchen. Chefarzte: ftfe-On. E EUasser / Or. W. Schneider 



Nach transurethralen elektrochirurgi- 
schen Operationen — meist Resektionen 
an Prostata oder Hamblase — treten in 
nicht ru unterschatzender Haufigkeit 
Harnrohrenstrikturen aut die mil grdB- 
ter Wahrscheinlichkeit ate die Folge von 
Stromverietzungen der Harnrdhre ange- 
sehen werden mussen (ELS ASSER, 
ROOS, SCHMIEDT). 

Bei alien chirurgischen €mgriffen m'rt 
hochf requentem Wechselstrom wird der 
Organismus des Kranken Tea eines 
Stromkretses: Der vom Generator gelie- 



ferte Hochfrequenzstrom tritt an der 
punktformtgen Schneideelektrode in 
den Organismus ein und flieBt aut im 
einzelnen unbekannten Wegen zu der 
groBflachigen, inaktiven, innerhalb des 
HF-Generators geerdeten Neutralelek- 
trode und damit zum Erdpotential 
(BQd 1). 

Unmittelbar unter der punktformtgen 
Aktrvelektrode trifft der mit hoher Dichte 
eintretende Strom auf den hohen elek- 
trischen Widerstand des Gewebes. Nach 
dem JOULFschen Gesetz: Warme = 



Stromstarke 2 X Widerstand X Zeit ent- 
wickeln sich im Gewebe unter der 
Aktiveleklrode so hone Temperaturen, 
da8 es durch Verdampfung von Ge^ 
websflussigkeK zur Sprengung der Ge- 
webestruktur und damH zur beabskh- 
tigten Gewebsdurchtrennung kommt Da 
sich der Strom in der Reget sofort im 
Gewebe ausbreitet, nimmt er sehr rasch 
an Dichte 8b und wird daher auf set- 
nem wetteren Weg durch den Organis- 
mus zur Neutralelektrode erscheinuhgs- 
frei vertragen. 



CAROIOLIIME 

eta-system 



r 





Cardioline stem vor: ein fur 
Herz-und Kreislauf diagnostic 
sowie Intenstvuberwachung 
vollstandiges Programm 
- in Modut-Bausteihen: 
das eta-system. 
.(Sie wissen schon: perfekte 
Techntlc, niedriger Prefe) 

1-Kanal EKG 
-Batterie- oder «Akku» (Abb.) 



3-Kanal EKG und Physto- 
polygraphen •Clinic*. «PulU, 
-Doppelpuhv (AbbJ, «Schrank» 
und *Hochschrank». 
1-3 Kanal Sichtgerate mit 
und ohne Netzteil fur EKG 
u. a. Biosignate, zum AnschtuB 
an EKG und Oberwachungs- 
einhetien. 

1-Kanal Cardioscop (Abb.) 
fur alio EKG-AMeitungen 
mit an- und Ausgangen 
fur MeB- u. Begistriergerate. 
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BHd 1: Slromkrol* bel Elefctrocfclrvrglc mlt hot- 
>6mmlW»tr g**rdet*f Neutr»leleMrodo. Dor 
Hodifroqotnxstrom BUM d*b*t bnroer von o«r 
AkHvtlektrod* tot dm Wefl des gerlnaston 



Entsprechend den elektrophysikaliscnen 
Gesetzen schfagt der Strom stets den 
Weg des geringsten Widerstandes zum 
PotenUalausgleich eia . In der Regel 
wird Ihm dieser Weg In Form der Neu- 
tralefektrode angeboten (Bfld 1), 

Kommt der Patient aber mil anderen 
geerdeten Metallteilen — etwa des Ope- 
rationstisches — in Beruhrung, so karm 
der Strom auch dort zur Erde abflieBen, 
und dies urn so eher, wenn derartige 
Beruhrungspunkte dem Operationsge- 
biet sehr nahe gelegen sind oder wenn 
die Neutralelektrode durch unsachge- 
maBe Ftxierung dem StromObergang 
einen hoheren Widerstand entgegen- 
setzt Sind derartige Kontaktstelten 
mit geerdeten Leitern nur kleinftachig. 
so wird hier die Stromdichte eroeut 
sehr hoch und es kann zu Verbrennun- 
gen kommen (Bild 1). 



BIW 9: 

k6mmlk*w TUB durch Ucfcstrftme: Adftor « 
k*p*zitHM Udwtrom IU«6t d«c Strom dkott 
von dor Sdu>*MMchnno« mi! dlo In dw Sp»- 
wa$Mf hlnotoirogondon TtlH des Resektoskop*. 




Oiese prinziptetle Gefahr von unbeab- 
sichtigten Stromvertetzungen des Ge- 
webes abseits vom Operationsgebiet ist 
speziell bei urologischen Eingriffen aus 
dreieriei Grunden besonders hoch: 

1. Fur die Schnitte und Koagulationen 
unter Wasser werden besonders hohe 
Slromapplikationen bendtigt 

2. Die ublichen Resektoskope, die aus 
stromfuhrenden (Schneideschtinge) und 
nichtstromfuhrenden Metallteilen zu- 
sammengesetzt sind. stellen Kondensa- 
toren dar, die einen kapazitiven Ober- 
gang des Hochfrequenzstromes auch 
auf die von den stromfuhrenden Ele- 
menten isolierten Metallteile zulassen. 

ELSASSER, ROOS und SCHMEDT 
wiesen 1974 daraut bin, daO etwa 20*/» 
der auf die Schnetdschlinge applizierten 
Hochfrequenzleistung kapazitiv als so- 
genannter m Leckstrom" an den Resek- 
toskopschaft veiiorengehen. 



Oberflache eine inaktive Elektrode dar- 
stellt Wenn sich der Stromubertritt je- 
doch aus irgendwelchen Grunden (vor- 
bestehende Hamrohrenstriktur, Lucke 
im isolierenden GleitmitteHilm) bevor- 
zugt — Oder gar ausschliedlich — an 
einer kleinen. circumskripten Schaft- 
stelle eretgnet. wird die an dieser Steile 
zu hohe Stromdichte zu elektrothermi- 
scher Schadigung des Gewebes fuhren. 
Aufgrund der besonderen anatomischen 
Gegebenheiten beim Mann - die met* 
sten urologischen Patienten sind {a 
Manner — mufi auBerdem die Summe 
aller an die Hamrohre abgegebenen 
Leckstrdme, bevor ste sich im kleinen 
Becken ausbreiten konnen, die Penis- 
1 wurzel passieren, so daB die Hamrohre 
im Be relet) dieses Engpasses -zwangs- 
laufig einer besonders hohen .Strom- 
belastung ausgesetzt sein muB, die un- 
ter Urnstanden individuell nicht mehr 
toleriert wird. 



>*b£nschwss schungc-spU.- ! ~ 

VASSBt-SOttFT t \ 

- - * 

EBGEB8* MN G€SAMT-UOCSTR0M S 
KAfAZTTXT SCHJNGE- SCHAFT - 

ABRJESSBCtt LEOCSTROM- 

RESBOOSKOPSCHAFT- 

SOWBMSCHUNGC — 



BHd 2i Stf omPuS >V»ft»Pwng pot ln i liH im wH chor 




Neuere und weitergehende Unter- 
suchungen am Phantom (Roos) haben 
ergeben, daB zusatzlich — durch Neben- 
schluB uber das Spulwasser — ' Strom 
von der Schneidschltnge auf die von 
Spulwasser umf luteten ResektoskoDteHe 
(Schaft und Optik) Obergehen kann, Der 
Resektoskopschaft wird also sowohl ka- 
pazitiv wie uber das Spulwasser erheb- 
lich aufgeladen (Bilder 2, 3 und 4). 
3. Die Summe der Leckstrdme fWeBt 
uber das dem Schaft anfiegende Harn- 
rohrengewebe zur Neutralelektrode, was 
in der Regel unbemerkt und ohne nach- 
teilige Folgen geschieht, weil der Re- 
sektoskopschaft mit seiner groBen 



Um die Hamrohre vor dieser hohen 
Strombelastung mit moglicher elektro- 
thermischer Schadigung zu schutzen, 
wurden In letzter Zeit Resektoskope- ge- 
baut deren Schaft entweder ganz aus 
nichtlestendem Material (Teflon 9 ) be- 
stent Oder durch einen Oberzug mit 
einem Teflonschlauch isoliert wird. 
Aber auch sokhe Resektoskope sind in 
ihrer Anwendung nicht risikolos: Der 
nichtleitende Schaft verhlndert zwar 
den Obertritt der Leckstrdme vom Re- 
sektoskopschaft auf die Hamrohre, 
nicht aber die kapazitive Aufladung der 
im Inneren des Schaftes gelegenen Me- 
talheile. Da der Potentialausgleich uber 
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Harnrohre und Neutralelektrode durch 
die Isolierung verhindert wird. sucht 
sich der Leckstrom einen anderen Weg 
zur Erde. Dieser Weg fuhrt zwangslau- 
fig Ober den Operateur, der durch seine 
nicht ,vermeidbare erhebliche Kdrper- 
kapazitat gegenuber dem Massepoten- 
tial ate ober einen nicht sehr hohen 
Widerstand geerdet angesehen werden 
muB. Unangenehme und zum Teil nicht 
ungetahriiche Entladungserscheinungen 
im Gesicht des Operateurs sind die 
Folge (Bild 5). Auch an anderen Ste4- 
len, z. B. bei Beruhrung der Arme des 
Operateurs mit den geerdeten Armstut- 
zen des Operationstisches, sind punkt- 
formtge EntJadungen haufig. 
Aber auch der Kranke kann Stromver- 
tetzungen erleiden: Wenn bei relativ 
langem Penis das Instrument tiel ein- 
gefuhrt werden muB, kann es — wie in 
einem eigenen Fan — durch Kontakt der 
Glans mH den Metallteilen am Ende 
. des Teflonschattes zur zirkulareh Ver- 
*>rennung urn den Meatus extemus 
herum kommen. Besonders gefahriich 



BHd 4: ErtatzsdttltbUd w den BiWero 2 end X 

1st die Verwendung von Instrumenten 
mit teflonbeschichtetem Metallschatt: 
Kleinste Defekte in der Tefionbeschich- 
tung werden sofort zum Ort intensiven 
Stromubertrittes und thermoelektrischer 
Schadigung der Hamrdhte. 
Nachdem es pflensichtlich nicht geJtngt, 
teckstrome durch Isolierung einzudanv 
men, scheint es naheliegend, den urn- 
gekehrten Weg zu beschreiten: namlich 
dem Hochfrequenzstrom einen so 
kurzen und widerstandsarmen Weg 
zum Potentialausgleich anzubieten, daB 
aberrierende Strdme oder teckstrome 
gar nicht auttreten. 



Dies geschteht 

t. durch extreme raumliche Annahe- 
rung der inaktiven, groBflachtgen Neu- 
tralelektrode an die aktive Schneid- 
elektrode, die einen Potentialausgleich 
zwischen beiden Elektroden aul eng- 
stem Raum. d. K innerhalb des Opera- 
tionsgebietes, also der HamWase, er- 
mogticht. ohne daB andere Gewebs* 
bezirke in die Strombahn einbezogen 
werden. Der Strom flieBt von der 
Schneideschlinge durch das anliegende, 
zu schneidende Gewebe und das Spti> 
wasser unmittelbar zur Neutralelek- 
trode, 

2. durch den AnschluB beider Elektrov. 
den an einen Hochfrequenzgenerator 
mrt erdschluBf reiem, schwebendem Aus- 
gangskrets, sog. .floating output'. 

Da in diesem erdschluBf reien Aus- 
gangskrets keine der Oektrodenzulet- 
tungen Erdpdteritial UShrt, besteht auch 
keine Spannung . gegen das Erdpoten- 
tial. Es kann sich somH kern StromfhiB 
vonrOperationsfetd zur Erde ausbtWenr- 
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Dieses Prinzip der Verwendung von W- 
polar ausgebildeten Elektroden in Ver- 
bindung mil einem erdscbluBfreien. 
schwebenden Hochfrequenzstromkreia 
haben im Bereich der Gynakologfe 
HIRSCH und ROOS zur laparoskopt- 
schenTubensterilisation und MELCHIOR 
fur die Blutstillung durch bipolare 
Mikrokoagulation beschrieben. 
Am urologischen Resektoskop konnen 
Neutralelektrode und Aktivelektrode 
konstruktiv zu einer bipplaren Elektrode 
vereinigt werden, indem die Neutral- 
elektrode — wie die Bilder 6 und 7 zei- 
gen — als Melallplatte der Schneide- 
schlinge aufgesetzt wird. 
Diese Konstruktion als bipolare Elek- 
trode bietet operatlonstechnisch jedoch 
einige Schwierigkeiten: Duron die An- 
ordnung des groBflSchigen MetaJIpl&tt- 
chens oberhalb der SchneWeschlinge 
werden offensichtlich die Stromungsver- 
haltnisse gestdrt so dafl durch Blasen- 
bildungen im Spurwasser die Stent auf 
das OperatSonsfeW stark beeintrachtigt 
wird. Dieses Problem ist jedoch mog- 
lioherweise von einem erfahrenen Re- 
sektoskopherstelier zu losen. 
Eine zweite Moglichkett. die Neutral- 
elektrode als Metallrmg In das blasen- 
nahe Ende des Resektoskopschattes 
einzubauen (Bilder 8 und 9), hat sich 
dagegen operationstechnisch als pro- 
blemlos erwiesen und gut bewahrt 
Schon Messungen am Phantom haben 
gezetgt, dafl sowohl bet Verwendung 
der bipolaren wie der Ringelektrode 
durch die neuartige Stromfuhrung sehr 
saubere elektrische Verhaltnisse ge- 
schaffen werden. Der Resektoskop- 
schaft und das ihm antiegende Gewebe 
unterliegen keiner Belastung durch 
Leckstrdme, der Organismus ist — mit 
Ausnahme des kleinen Bezirkes zwt- 
schen den beiden Elektroden — nicht in 
den Stromkreis eingeschaltet, aberrie- 
rende Stroma konnen nur in minimaler 
Starke abgeleitet bzw. gemessen wer- 



Wir haben em herkommliches Resekto- 
skop mit einem derartigen, die Neutral- 
elektrode tragenden ReseMoskopschaft 
wie ihn die Bilder 8 und 9 zeigen, ver- 
und die normale Schneide- 




BIM 9: Vcrbfeffinungs^efahr Im GoskM 
dn Operatetm: B»» Uotlertero Endo«kop- 
schaH «eftt dor Lockolrow nlcht Obof dte 
Homrohro doo Kr»nk«n tb, tf wd* »J4t 
dM Wog zur Erdo Obor den Operate*. 



schlinge dieses Resektoskopes wie auch 
die Neutralelektrode an ein von der 
Rrma Martin*) zur Verfugung gestelltes, 
an die besonderen elektrischen Verhatt- 

• DIM te Bipolar* E!ektrodo»-Anordmi»g aim 
ScWdot* bel trBf*»uretbr«lor Reootdion: Dor 
Strom ttfeSt von dor SchneWeschllnfe dtrottt 
xu dor MhM »chWdl©«irf0on NoutraWoklrodo. 
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nisse angepaBtes HF-ChirUrgiegerat mit 
..floating output" angeschlossen. 
Mit diesem, von uns selbst derart modt- 
fizierten Instrument (Bilder 8 und 9) 
haben wir bis jetzt insgesamt 27 Elek- - 
troresektionen der Prostata und funf der 
Harnblase komplikationslos ausgefurtrt." 
Die Schneidefahigkeit der Schlinge war 
durch die neue Stromfuhrung in keiner 
Weise beeintrachttgt: Es tassen sich 
mtndestens ebenso gut wie mit den 
herkommltchen Instrumenten muhelos 
glatte, schorffreie Schnitte ausfuhreru 
Dasselbe gilt fur die Blutstillung, die 
mit der Koagulationselektrode ausge- 

zetchnet gelingl 

Zur Prufung der neuen elektrischen* Ver- 
haltnisse haben wir bel funf der insge- 
samt 32 Operierten elektrische Messun- 
gen durchgefuhrt Die Ariordnung der 
MeBinstrumente und die MeB-Strecken. 
stnd in BikJ 10 wiedergegeben: 




MM T: AijI onoon lUom otngoodirif*ter otete- 
trioctes Spowwmgsfeld btl UnterwoooorodwTO 
mH ttetf bipotmon SthntUUochflweo. 

It » AbteHstrom vom Resektoskop zu 
einer am Oberschenkel fixierten 
Neutralelektrode (bel nichtiso- 
liertem Schaft flieBt dieser AWeit- 
oder Leckstrom uber die Harn- 
rohre zur Neutralelektrode zu-. 
ruck). 

Ui * Elektrische Spawning zwischen 
Resektoskop und der Neutral- 



*) Rrma GebrSder MARTIN. D-7200 TutUiogen. 
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Ableitstrom vom Resektoskop zur 
Erde (Ursache haufiger Verbren- 
nungen im Gesicht des Opera- 
teurs). 

Bektrische Spannung zwischen 
Resektoskop und Erde. 




MFCAUWNG ALS 
GROSSRflCHKSa* 
GfGBNPOt ZUR 
SCHNBDESO*JNG£ 
(NEUTRAIELBCTROO0 




SCHNJTTBLD 



OPTK— 

stromzv^Uhrung 



Bitd i: Bipolar* Elaktrodenanoninunfl tot trtm- 
urethral** ResekUon: Die Neutraleleklrod* 1st 
ats Metaflrtng •« Eod« des Resdrt©«kop*c*«*- 



l 3 = Ableitstrom vom Patienten zur 
Erde (Ursache von Verbrennun- 
gen des Patienten bei Weinflachr- . 
gen Kontakten mlt erdpotential* 
fuhrenden, leitenden Op-Tisch- 
Teiten). 

U3 = Elektrische Spannung zwischen 

Patient und Erde. 
Ais MeBinstrumente wurden verwendet: 
Strom- Neuberger-Milliampere- 
messer meter mit Thermokreuz, 

MeBbereiche 0— 150 mA u. 

0— 600 mA 

Spannungs- Kathodenstrahr-Oszillo- 
messer graph von Advance Elec-* 

tronics. Type OS 3000 
Bei jedem zo Operierenden wurden die 
erst en Schnrtte mrt einem herkomnv 
lichen Resektoskop mit Teflonisolrerung 
ausgefuhrt und dabei die wahrend des 
Schneidevorganges auftretenden Leek- 
strome und Spannungen gemessen, Ab- 
geleHet wurde von den operateumahen 
Met aUteilen des instrumentes. - 

Nach Erfassung der MeBdaten wurde 
das Instrument gewechsett und die 




BUd t: Photograph]* det tnatnrmefrtaa tut Ab- 
bUdtmg •: Die Neutra>etektrod* tltxt alt Mate!)* 
ring am End* des Resctooskopschafta*. 



Operation mit dem neuen, von uns mo* 
difizierten Resektoskop mit bipolarer 
Stromapplikation und erdschluBfreiem 
HF-Generator mit .floating output* 
durchgefuhrt 

Am gletchen Patienten wurden nunmehr 
unter den gletchen Bedingungen, bei 
unveranderter Lagerung * die gleichen 
Messungen wahrend des Schneidevor- 
ganges vorgenommen. 

Die Tabelte zeigt das Mittet aus den 
gewonnenen MeBdaten, in der oberen 
Zeile.bel.herkommficherTechnlk, in der 
. unteren Zefle. mit dem neuen Instru- 



Der bei konventioneller Technik gemes- 
- sene Leckstrom ist mit 150 mA so gro8, 



Coloset 



COLOSTOMIE-Beutel- 
Programm. 
Sicher, prabisch, 
hautschonend 




Basfisch, ret&fesJ und 
glekhrnc^rwftend 
Absolute 5icheme» for 
den Troger, ouch bei 
longerem Gebrouch, do 
flebefloche nicht 
cm Beutd haftet 





Schnel! und etnfoch im 
Gebrouch. 

Bequeme Abz>ehlosche . 
fur leichtes Enifernen • 
des Papiefschutzfitmes. 
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Tabelie: MeBdaten. Schattung siehc BHd 10 
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konventtonett, 
mit geerdeter Neu- 
tralelektrode 


~ 150 mA 


kurzgescnlossen — 
beide geerdet 
300 V 




entfallt, direkt 
kurzgescnlossen 


aeue bi-polare 
Technik 


15 mA 


20V 15mA 


20V 


<5mA <10v 
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M?-GERXT 
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Blk) 1fc 

Anontnung der MeS- 
Instrument© znr 
Erfasaung von Ledc- 
»tr5men wShrend traoe- 
uretfcrslen Reaekttonen. 
Ertioterong iW»T«l 



daB an kleinflachigen Kontaktstelten mil 
geerdelen LeKerh auf jeden Fad mit 
Verbrennungen gerechnet werden muB, 
gleichgultig wo dieser Kontakt entsteht: 
Im Bereich der Harnrohre oder der Haut 
dcs Kranken oder der Haut des Opera* 
teurs. 

Die MeBwerte bei Anwendung der 
neuen bipolaren Technik liegen unter- 
haib des kritischen Bereiches. und sie 
lassen sich mit groBer Wahrscheinlicb- 
keit duroh konstruktive Verbesserungen 
am Resektoskop und am Zuleitungs- 
kabel noch weiter reduzieren. 

Zusammenfassung 
Es wird Ober ein Resektoskop mit neu- 
arfrger Anordnung der Elektroden be- 
nchtet, das mit einem leckstromfreien 
Hochf requenzstromkreis arbeitet Bisher 



Leckstrdme gemesseii werden, die ate 
Ursache von Stromvertetzungen an 
Harnrohre oder Haut des Kranken in 
Frage kommen.. 



[1] ELSASSER, E^ ROOS. E.. u. SCHMIEOT, t: 
Ledcstrom infolge kapazttiven Strom Ober- 
ganges at$ Ursache von Harnrdhrertstrik- 
turen nach TUR. Vert*. Ber. Deutsche Gas. 
Urol. 25. Tg. 1974 Munchen. Springer Ver- 
lag Berlin - Heidelberg, 1975. p. 44-48, 

|2] HIRSCH, HA., und ROOS. E.: Laparoskopi- 
sche Tubensterilfeatfon mit einer neuen 
Bikoagulationszanga. Oeburtsh. u. Frauen- 
heilk. 34. 340-344 (1974). 

(3] MELCHIOR, H.: Bipolar© Mikrokoegutatton. 
Verh. Ber. Oeutech. Ges. Urol. 25. Tg. 1973 
Aachen, Springer Verteg Berlin - Heidel- 
berg 1974, p. 144-145. 
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wurden dam'rt 32 komplikationslose Re- 
sektionen ausgefuhrt 
Der Hochf requenzstrom, der von einem 
erdschluBfreien Hochfrequenzgenerator 
mit schwebendem Ausgangskreis gelte- 
feit wird, flieBt von der aktiven 
Schneideeiektrode durch das zu schnei- 
dende Gewebe und das Spuhvasser di- 
rekt zu der ringformigen, am proxima- 
len Ende des Resektoskopschaftes an- 
gebrachten Neutratelektrode. Oer Strom- 
fluB im Organtsmus bieibt auf das Wetne 
Operationsgebiet innerhalb der Blase 
beschrankt Da die Zuleitungen zu bef- 
den Elektroden keine Spannung gegen- 
Ober dem Massepotential (Erdpoterttiaf) 
autweisen, kann sich auch kein Strom- 
fluB vom Operattonsfeld zur €rde aus- 
bilden. Entsprechend konnen bei der 
neuen Methode — im Gegensatz zu den 
herkommltchen — keine nennenswerten 



Medizinal-Markt / 
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Unsere nachst© Ausgabe hat 
.Technische Mittel fn der Kran- 
kenpftege" zum Fachthema. 
AuBerdem berichtet Prof. Dr. Max 
Antiker, Instttut fur Biomedizini- 
sche Technik der Unrversitat Zu- 
rich und der ETHZ. Ober neue 
diagnostische Verfahren sowie 
fiber Gerate, die an seinem In- 
stitut entwickett wurden. 
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An instrument for transurethral resection without leakage of current 
Ober tin Instrument zur Iccfatromfrcieo transurttfaralen Resddioo 
Ebtocr, E4 Root, E. 

K ranlrcnhaus der Bamferzlgen Brtkfcr, Urotogbche AbteBttg 
iBroAen of Charily Hospital, Department of Urology), Munich 

M^nd-MuWActaMc&cotcdnka, VoL 24. No. 4, 1976. Pages 129- 



tfr^«inetuies, which sh^ 

mecUoB of Aeprcatate or bladder (BLS ASSER, ROOS. SCHMffiDl? ™* 

Inanm^al tacrveotiQM bvchfcg U^h-fequcncy ahcnadug cuncnt, the organism of the 
Rd«t becomes pat of n electrical chedt. The higb-frtqtx"ncy emreat cSntd by S 
genen** enter, Aecrgaiitan* the jnmctjfona cottinc electrode and flows via p^So^a& 
of whrcWunWn) to the large-area, passive rcotral ekcirode, grouodedtoie iTS 
generator, and thus to ground potential (Figure 1). .• 



xucntosoKcicu Mr 
VJUkSDULnaNnrnuL 
omarmo tabu, caouokD 

MAtNmMLOCAISZlt CONTACT WIS 



OmATOC TABUS 



«c«rntenthe high clerical resistance of the tteue. AccordW to JOULE** kwT fc*- 

Ptod^ tte JbttrAd parting of fc tb*. Becawe the^rrrent rmrally qSSS 
during Its farther progress through die organism lo-the neutral tkctnST^^^^^ 

iS!!fJ!L?f °' eta * ,c * h J»ta. wBI always flow along the path of least 

g^^betweenpoterrtols. UmDy dtfapatJ, b offered «lL lomo^neort etolS 
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If however, the patient comes into contact with other grounded metal P"fc-*J* K* fag . taM f:' 
for example - the current can also flow from that point to ground, particularly tf such pomtt of 
contact with the operating ublcare very close to the operation rite or If, as aresult ofhnproper 
attachment, the neutral electrode offers higher resistance to the current tramfe. Ifwcn contact 
points with grounded conductor! are small in area, the current density again becomes very Mgn 
and can lead to bums (Figure 1). - 

Thij basic risk of unintended electrical injury to tissue away from the operation site a 
particularly high io me case of urclogJcal interventions, for the following Arte reasons: 

1. Particularly high current applications are required for cutting and coagulation operations 
onder water. 

2. Conventional nsectosccpcs, which are composed of currecwrymg (cutting loop) and 
non<urrcnt<airying metal parts, represent ^^J^±^f^^^^^ * 
jhe hlgb^rtquency curreat to tbe metal parts insulated from the current-carrying dement*. 

ELSASSER. ROOS and SCHM1EDT indicated In 1974 mat about 20* of the Ugh-frequcncy 
output delivered to me cutting loop b lost capadtivcly as so-called *feo*ag« ewreaf at the 
itsectMCopo < * 



More recent and more extensive studies cm a 1**^ ^S^i^^Jt^M 
wttKcrkmvktr* irrigation!^ 

parts of me lesectoseepV Inundated with irrigation liquid (abaft and optical systea). The 
nacctoscopo abaft Is tims significantly charged, bom capaatively as well as via me WgatJoo. 
B<ntidCFigurea2,3,and4). 

ixw-iaxtcx-noNUQun-CHArTaawcr 

•UK, i m ■ m vrguTrnToranxACACX cwaror 

i«or.sa*ncAZAcnMCB 

ovnvojmiitxAXJuacuMMMHT 

CXJTTXNQ LOOP 

»|^wrfwmdaulTWIyfc*I^M«A ******** 
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BFuar 

ji-cuwmin-ow cunwcuw > «cr*tf.nxciw>i* 

a.cwwnw uoorcxTAcrouct 

3 The sum of the leafage currents flows via die urethral tissue lying up against the daft 
to' the neutral electrode; this usually takes place unnoticed and without negative coasequeaccs. 
because the resectceccpe shaft with its large surface represents t passhre electrode. If tor any 
reason (pieeabtrng urethral stricture, gaps in the Insulating lubricant film) the cunertf transfer 
tab* D la« preferentially -rjrevM 

excessive current density a this point can lead to eleetrothennal danuge telhetbsoe. Due to 
&e oarticuiaj anatomical conditions m men - the majority of urolcgical paiiern* are of coorae 
men-die sum of all the leakage currents delivered to the urethra roost also pass g» root of the 
penis, before they can spread in the true pelvis, so that the urethra rorU ncccarariry be ciposcd 
to a pirfodarly Ugh ojirerit loading 
caeomstances can no longer to be tolerated fa some Individuals. 

To orotect the urethra from this high current loading wtti possofe eleetrothennal damage, 
reseSoKcpes have recently been built fa which shaft *h«r ««to «ttre^ of a 
noaxraduc^rnat^ 



But tense of ^n^w*"^^ 6 ^^*^^^ The no«»«ioctWeshaf^< 
prevents tbo passage of the leakage currents from the resectascope shaft to the urethra, but not 
the capacltrve charging of the metal parts located inside the shaft. Because me msaladon 
oreventt nw eonalratig of potcinlal vk 

iceks anrtheTpam to ground. Thn path leads of necessity through to <j^, **o mustbe 
considered grounded over a resistance which Is not very high due to his unavoidable body 
capacitance relarhre to ground potential. Unpleasant <Tocbarge pbenornena fa ^ f**** 10 ™ 
face, which can sometimes be dangerous, are the result (Figure 5). Localised discharges are 
also frequent at other points,, for example, during contact between the operator's arms and me 
grpuodod moicsts cC the op erating tabic* 



But the patient, too, can suffer ckctriad injuria. If it b necessay to insert *e iotnnae* 
deeply U the case of a (datively long peak, comaxtofitegfem.wift to 
of the Teflon can - *s fa one of the lutfboi** own cases - lend to draw tmrumg irora 
the meatus externa- Panicrfarty dangeroes is the nse of imtnnnentt with a Tcitan-covcrcd 
metalihafL The slightest defects In the Teflon coating imnicdbtrJy become the site of intensive 
cunent tranrfer and d»iiKckctric iiynry to the tarthnu 
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Following the apparent failure of efforts to contain leafage cararts through i»**a^ 

ri£L*£t aberrant carrenVor leafage current* do not even occur. 
This fe effected: 

2. ^cc^^bcdtelectrede^ 
output* drarit» 

from AeopcnfingxowtogrowKL 

show « as a menl plate over the cutting loop ? 



usca-Mta *mnoixnn«COTni« u>o» «wri»M.iucia©oi» 

PCUAHON 

cm *™<? anma 



uutceaxxA wmrotx to th» cunwo mx* 



However, thb bipolar electrode arrangement 
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of operating technique: The arrangement of the metal plate above the cutting loop apparently 
disturbs fee conditions of flow, so that the formation of bubbles In die irrigttton liquid greatly 
hnpain tk view of the operating A skflkd rescctoscopc m a nufa c ture r may,, however, be 
abJe to resolve this prcWem. 

A second possibility, the incorporation of the neutral electrode as a metal ring Into the end of 
the resectoscope shaft near the bladder (Figures 8 and?), bason the other band been found lo- 
be wkhout problems from the standpoint of operating technique and have proved successful* 

VOXJJL WNC A3 AKHTOiX TO TEX CUTTING IXOf (NtCnUX HXCTROW 

nsnjLTj kaux nxUL 



Measurements on a phantom have already shown that the use of both the bipolar and the annular 
electrode yfcld very good electrical conditions due to the new current path. The resectceccpe 
*hafi and the throe adjacent to k ait not subject to loading from leakage currents/the organism 
(with the exception of the small area between the two electrodes) does not {ban part of to 
circuit, and aberrant currents can only be derived or measured fa minimal strength. 

We have provided a conventional resectoscope with a rtsc ct os c opc shaft carrying the neutral 
. dectrode, like that »bowa in Figures 8 and 9, and connected the mcctosccpc'a standard cutting 
loop and the neutral dectrode to an HP surgical unk with floating output, adapted to the special 
electrical conditions and made available to us by the Martin company. [Footnote: Fkma 
Gebrflder MARTIN (Martin Brothers], D-7200 Tuttfingeal 

With this unit (Figures 8 and 9), which we modified ourselves as described above, we have to 
date performed a total of 27 prostate electraresectkms and 5 bladder dectrccescctkms, afl 
without complications. The coning capability of the loop was in no way impaired by the new 
current pathway. Smooth, cleaned ged cuts can be executed effortlessly, at feast as well as with 
conventional instruments. 

The same b true for stanching of Ac Mood, with the coagulation electrode achieving excellent 
re sults. 

Totestthene^dectricdccmdhicTO 

The layout of the measuring instruments and the measurement intervals are shown in Figure WL 

•5 • 
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EtSZCIOSCOfg SHAFT 

wfOuutamiNCtoc 



neutral electrode). 
0l - Becricd potential between Ac rc«^^ 

J. Leakage c^nt from ^ «*e»copn to ground (cause of frtqxct buna to the face of 
the operator) 



Electrical potential between <te leaectoKope at* ground. 



U, _. 

.„ Leafage cuneat from the patient to ^^^^^^ ^3 
** SJurface contacts with conductive parts of *e opewtag t»we «nyu» pw» 

potential). 

0>= Electrical poteotM between pafiertairfgro^ 
H* following measuring instruments woe use* 

of the instnnnent near tbe operates 



u^jroanded HF jeoeiatoc with floating output. 

m ^„*««e«^ 
tbe same condition* wi* *c patftton undangt* 



^results for tbe conventional teda^nite^te^™™™'"'™^ 
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At 150 mA, the leafage current measured icing Ac conventional technique fe to by that bum 
must to any event bo anticipated at small contact points with grounded conductor*, no matter 
wbete this contact arises: to tbc patent's urethra or on the patient** skin or on the operator*! 
skin. 

The readings obtained during use of the new bipolar technique Ife below the critical region, and 
they can probably be reduced still further by structural improvement* in the resectoscope or in 
the feed cable. 





* | »" 




I.- 




'. * 


&mtM4~* ******** 
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15 mA 
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This subject of the report is a resectoscope with a new arrangement of the electrodes, which 
operates whh a hl£b-frequency circuit having no leafage current. It has thus fer been used Co 
complete 32 resections without complications* 

The btgtfrtqtieocy current, defivered by an ungrounded high-frequency generator with a 
flooring «j^dicdt,fkw* 

cut and die irrigation liquid, to the annular neutral electrode at the proximal end of the 
resectoscope shaft. The current flow in the organism remains within the small operation zo ne , 
inside the Madder. Became the lines to the two electrodes exhibit no voltage above ground 
potential, no current can flow from the operation area to ground. As a result, with the new 
method - In contrast to die conventional ona - no significant leakage currents can be measured 
which could cause electrical injuries to the patient's urethra or sldn. 
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require flushing of the region to be treated with normal 
saline, both .to maintain an isotonic environment and to 
keep, the field of viewing clear. The presence of saline, 
which is a highly conductive electrolyte, can cause 
shorting of the eleetrosurgical electrode in both 
monopolar and bipolar nodes. Such shorting causes 
unnecessary heating in the treatment environment and can 
further cause non-specific tissue destruction. 

Present electrosurgicai techniques used for 
tissue ablation also, suffer from an inability to control 
the depth of necrosis in the tissue being treated. Most 
electrosurgicai devices rely on creation of an electric 
arc between the treating electrode and the tissue being 
cut or ablated, causing the desired localised heating, 
such arcs, however, often create very high temperatures 
causing a depth of necrosis greater than 500 urn, 
frequently greater than 800 *m, and sometimes as great as 
1700 im. The inability to control such depth of necrosis 
is a significant disadvantage in using electrosurgicai 
techniques for tissue ablation, particularly in 
arthroscopic procedures for. ablating and/or reshaping 
fibrocartilage, articular cartilage, meniscal tissue, and 
the like. 

• in an effort to overcome at least some- of these 
limitations of electrosurgery, laser apparatus have been 
developed for us* in arthroscopic and other procedures. 
Lasers do not suffer from electrical shorting in . 
conductive environments, and certain types of lasers 
allow for very controlled cutting with limited depth of 
necrosis. Despite these advantages, laser devices suffer 
from their own set of deficiencies. In the first place, 
laser equipment can be very expensive because of the 
costs associated with the laser light sources. Moreover, 
those lasers which permit acceptable depths of necrosis 
(such as excimer lasers, erbium:TAG lasers, and the like) 
provide a very low volumetric ablation rate, which is a 
particular disadvantage in cutting and ablation of 
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X central aspect of the present invention is 
the ability of the probe. 10 to deliver high energy flux 
levels effectively only to the intended areas, i.e., the 
target tissue, and not to surrounding healthy tissue or 
S electrically conducting fluids (e.g., normal saline 

irrigant) ♦ Such directed energy transfer results in 
selective heating of the target* tissue which allows the' 
probe to cut, ablate or recontour the target tissue* 
Referring to Fig* 4, when the tip 12. of the probe 10 is 

10 pressed against a region of target tissue 80, some of the 

electrode terminals 50 will be in contact with target 
tissue, while other electrode terminals may be in contact 
with electrically conducting fluid 70. Each of the 
electrode- terminals 50 experiences an electrical 

15 impedance which is characteristic of the material which 

• is disposed between the individual electrode terminals 50 
and the common electrode 54. The present invention takes 
advantage of the fact that the electrical resistivity of ' 
typical target tissue at frequencies of 50 kHz or greater 

20 * (e.g., f ibrocartilage and articular cartilage) is higher 
by a factor of approximately four or more than that of 
the surrounding electrically conducting fluid 70 
typically used as an irrigant during arthroscopic and 
endoscopic procedures*. Thus, if the current passing 

25 • . through each of the electrode terminals 50 is limited to 
a preselected maximum value, the regions of higher 
electrical resistance will generate more Joulian heating 
(power - 1 3 R^ where I is the current through resistance, 
R) than a region of lower electrical resistance. 

30 In contrast to the present invention, 

electrosurgical methods and apparatus, of the prior art 
involving a single electrode exhibit substantially 
reduced effectiveness when a portion of the exposed 
electrode is in contact with a low resistance pathway 

35 (*»g*# normal saline irrigant). In those circumstances, 

the majority of power delivered from the single electrode 
tip is dissipated within the low resistance electrically 
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This appendix designation corresponds to a 
video admitted at trial as exhibit DTX - 315. 
DTX - 315 is reproduced on a CD-ROM 
located in a pocket envelope at the end of 
Volume 1 of this Appendix. 
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This range erroneously was used to refer to 
admitted exhibit DTX - 315. The proper 
designation for DTX - 315 is A19249. 
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This appendix designation corresponds to a 
video admitted at trial as exhibit DTX - 316. 
DTX - 316 is reproduced on a CD-ROM 
located in a pocket envelope at the end of 
Volume 1 of this Appendix. 
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peaces either .lone or in combination, frier to explaining 
-hy which features the invention differentiates over the cited 

U should be mentioned that Applicant claims the combination 
of In endoscope as for instance shown in rig. 1 with an electro- 
s^ical device of the ri,. 2 embodiment, as previously, elected. 
to ^ connection ^Ucant respectfully directs the ^ 
mention to Pa,e t. Unes 25 to 27* and Pa,e 13. Ones 1. to * 
Xpplicant trusts that no new figure showing the electro-surgxea 
device of Pi,. 2 with the endoscope o, ri,. 1 is ^ired. StiU 
eurthen-oce, if a generic claim such as Claim 34 is ultimately 
Held allowable. Applicant respectfully revests .that Claims SI to 
53 specificaixy directed to the embodiment of Ft,.. 7 and 8 be 
,U At present, only Claims 34 to 50 and 54 to * read on 
the elected species of ri,. 2. 

CXai* 34 differentiates over the cited art by several 

«« »r the tip of the endoscope an insulating pro- 
features. First, at the tip ot "» 

section (such as projection 18 in ri,. 1) is provided and the 
.eu«al electee <H> is arran,ed at * distinct diet- c* «~ - 
rront ed,e of the insul.tln, projection. The purpose or this 
arrangement is that material cut away by the treatment electrode 

U2 >. is *ept away from the neural electrode when the treatment 

strode is retracted, for instance into the 

Pie. 1. If the insulating projection -ere proved, there 

„„-. the tem0 ved material could short-circuit 
exists the danger that the removes 

electrodes 11 and 12. 

Secondly, the neutral electrode U» .must be mounted 

to the interior of the endoscope behind the front ed,e of the 
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insulating projection (18) so that it cannot come into contact 
Vith the tissue of the human body. This effect is described 
on*t>eges 15, 16 (however, in connection with the rig* 7, 8 em- 
bodiment). 

Thirdly/ cashing liguid (29) must be allowed to 
flow out of the endoscope so as to provide the necessary electrical 
conductor between the treatment electrode (12) and the neutral 
electrode (11) . This washing liquid would form the resistor R 
(see Pig. 4). in this connection, the washing fluid would conduct 
electrical current just as the tissue fluid and the tissue itself 
of the human body. 

The combination of the above features as recited in 
new claim 34 and the claims dependent thereon is not anticipated 
or even remotely suggested by the cited references. 

Reference A Joes not disclose the. feature of the washing 
fluid so that the indifferent electrode 24, 23, 2$ has to project 
from the instrument. The disadvantage is that under certain 
conditions burning of the tissue at the electrode 2€ can take 
place and that the current path between the indifferent electrode 
26 and the active cutting electrode 22 is rather indefinite. A 
further disadvantage of the known instrument is that the indifferent 
electrode 24, 25, 2$ is not insulated from the stem 10. Thus 
it is connected to earth potential. Thus the known instrument 
has aU the disadvantages described in the introduction of the 
present application. 

According to the concept of the present invention 
there i* always a well-defined current path between the cutting 
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electrode 12 and the neutral electrode 11 through the' washing 
Xand tissue) fluid. Since the neutral electrode does not 
contact the tissue there is no danger of an undesired burning 
of the tissue by the neutral electrode. 

Reference B shows an instrument in which the cutting 
tool 12 carries two winding* ^ 2* forming the two electrodes. 
Save for the very complicated structure of this tool there are 
high capacitive losses between the two windings, furthermore 
it has turned out that burned tissue will collect on the bottom 
of the insulator 4 between adjacent wires 1, 2. 

References C and D show instruments where both elec- 
trodes' pro jeet fro. the distal end of the endoscope. Thus both 
electrodes cone into contact with the tissue of the humam body. 
Burning of the tissue will take place at both electrodes. In the 
present invention only one electrode, namely the cutting electrode 
12 is burning the tissue whereas the neutral electrode does not • 
' Influence or affect the tissue in any way. 

Reference Z shows aa insulating projection at the dis- 
tal end of the endoscope. Furthermore obviously there is provided 
a washing fluid channel in the shaft of the endoscope. However 
the reference doe. not disclose the provision of a l.r,e-ar.a 
neutral electrode at a certain distance from the front edge of 
the insulating projection. 

The important feature of the invention that the 
cutting electrode as well as the neutral electrode are connected 
to the high frequency generator by conductors insulated from the 
shaft of the endoscope, is not disclosed in the reference. Al~ 
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This appendix designation corresponds to a 
video admitted at trial as exhibit DTX - 897. 
DTX - 897 is reproduced on a CD-ROM 
located in a pocket envelope at the end of 
Volume 1 of this Appendix. 
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Please find 
proceeding* 



below and/or attached an Office communication concerning tWs application or 
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Office Action Summary 



Appficatioa Ho. 
09/098.206 



€gg«e «t al 



Examine 



U«S.Cch«n 



Group Art Unit 
3733 




sponsive to commuritcetiontsl filed on Oct 28, 199$ — : * 

is action b FINAL. 

w this application b In condition for allowance except for f ormaf matters, prosecution as to the merits Is dosed 
accordance with the practice under fir parte Qusyie, 1935 CO. 11; 453 0.6. 213. 
xtened statutory period for response to thb action b set to 

oer from the mailing date of this ewnmurtfeation. Failure to respond within the period for resporise wil cause the 
»^tabecome abandoned. (35 U.S.C. S 133). Extensions of time may b^ ^ 
FR 1.136W. 



I Oaimtsl €0-137 



Of the above, dalmls) 103-137 
lOatotsi ; 



1 CMnto S0-1Q2 

) Claim W 

1 Claims ; 



_b/are pending In the application, 
b/are withdrawn from consideration. 

Is/are eBowed. 

Is/are i ejected. 

' Is/are objected to. 



m are subject to restriction or election requirement 



leaden Papers 

) See the attached Notice of Dreftsperson's Patent Drawing Review, PTO-949. 

] The drawbgfc) filed on objected to by the Bcamlnor. 

3 The proposed drawing correction. fUed on ; «S Ckpprovad Dfisapfirovad. 

3 The soecincatlon b objected to by tM 

3 The oath or declaration Is objected to by the Examiner. 

fty under 35 U«S.C I 113 , 

3 Acknowledgment b made of a claim tor foreign priority under 35 U.S.C. 111 9laMd), 
□ Afl OSome* □None of the CERTm^D copies of the priority documents have been 
□ received. 

Q received In Application Ho. (Series Code/Serial Number) , ♦ 

O received In this national stage application fiom the International Bureau (PCT Bute 17.2(a) J. 
•Certified copies not received: . 



3 AckrK>wledgement b made of a daim for domestic priority under 35 U.S.C I 113(e). 
ichtnentts} 

S Notice of References Cited. PTO-332 

S Information Disclosure Statement^.. PTO-1 449. Paper Nofe). Z5 
3 Interview Summary. PTO-413 

□ Notice of Draftsperson's Patent Drawing Review. PTO-943 
3 Notice of Informal Patent Appfication, PTO-1 52 
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AppHcation/Control Number. 09/098,205 
Art Unit: 3739 

Claims 103-137 stand withdrawn from further co^endonbyAcexKninef^ 
CFR 1.142(b) asbdng drawn to a non-elected invention. Election was made without traverse in 
Pape3rNo.6. 

The following is a quotation of the second paragraph of 35.US.C 112: 

Qaims 53, 84, 87, 89-92, 94-96, 101, and 302 are rejected under 35 U.S.C 112, second 
paragraph, as t^g indefinite for Ming to particularly point out and distinct claim the subject 
^OterwWchappfi^ 

conductive fluid" fails to accurate* reference iu antecedent. Claim 90 - ^ prc>be» and 
distaldp oftf*prc*e"lackantec«d^ 

electrically connected to itself Claim 102 - "the inner lumen" lacks antecedent baas. 

The following is a quotation of the appropriate paragraphs of 35 US.C. 102 that form the 

r 

basis for the rejections under this section made in this Office action: 
A pencil sh»D be taMei to • prteat ante - . 

fcowfty die qvGent he pete*. 

Claims 80-85, 88, 89, 92-96, and 98-102 arc rejected under 35 U.S.C. 102(e) as being 
deartyanticipatedbyBakw^^^^ 
36. 
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AppBcafioo/eontrol Number: 09/098,205 

ArtU«U3739 

Claims 80-84 are rejected under 35 U.S.C.102(e) as being dear* anticipated by 
Knowlton (5,871,524). InKno**on, the .nembrane* filled ^dec^yuc fluid. Electrodes 26 

tfepos idonedat^ . 
monopolar or bipolar (coL5, lines 34-38). Wore. vAcn employing bipolar dectrodes, a 

W»tpa«hvnTlbegeoeratedU 

Claims 80-85, 92, 94-96, 98, and 99 are .ejected under 35 US.C. 102<e) as being dearly 

. ^tidpatedbyAl^e^^^ 
column 8, fines 33-47. ■ 

Ttefollo^feaqucHa^^ 
rejections set forth in this Office action: 



aani^inwlikfelbeinvaitioo vmtwrie. 

aaim87i S rejeaedunder35U.S.<X 103(a) as being unpatentable over any of Knowhon, 
Baker, or Abele in view of Lax et al (5,569,242). Tbe particular fhrid for similar methodology is 

^ofthe artisan to sckasafow to optiim^ 
. ciaimOTisrdectedunde^^ 
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AppHcation/Control Number. 09/093,205 Page4 
Ait Unit 373» 

• A rejection based on double patenting of the 'same invention" type finds its ^PP^j** 
i «. 3 «U S C 101 which states that "whoever invents or discovers any new and useful 

(Bmphasisadded). Thu^ ^ "san^n^," 
? SnntMT means an invention drawn to identical subject matter. SezMlkr.V. Eagle Mfe . 
^5^1^8^^^^F^d467, l{Tu S PQ330(CCPAl957);andI>,« 

422 FOd 438, 164 USPQ 619 (CCPA 1970). 

• A statutory type (35 US.C. 101) double patenting rejection can be overcomeby canceling 
or amending the c^nfficung claims so they are no longer «»"»^ ^ J* . • 
terminal disclaimer canal overcome a double patenting rejection based upon 35 U.S.C. 101. 

Claims 80-83, 85-91, and 93 are rejected under 35 US.C. 101 as claiming the same 
invention as that of claims l^ 7, 8. 10, 12, 19, 20, 3 8. and 40 of prior US. PateotNo, 
5,891,095. This is a double patenting rejection. 

The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in pubde poBcy (a poEcy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possWe 
narassment by multiple assignees. See In re Goodman. 11 F3d 1046,29 USPQ2d 2010 (Fed. 
Or. 1993); tnreLongi, 759 F.2d 887, 225 USPQ 645 (Fed. Or. 1985>./n re Tot Orn«m, 6*6 
F.2d 937, 2i4 USPQ 761 (CCPA 1982); Jb re Vogel, ATI Fid 438, 164 USPQ 619 (CCPA 
1970);and, J*re Thorington. 418 F.M528, 163 USPQ 644 (CCPA 1969). 
• • A timely filed terminal disclaimer to compliance with 37 CFR 13210 may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this • 
appHcation. See 37 CFR 1.130(b). 
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Application/Control Number 09/098,205 Page 5 

ArtUnfc3739 

Effective January I, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must folly comply with 37 CFR 3.73(b), 

Claims 84, 92, and 94-102 are rejected under the judicially created doctrine of double 
patenting over claims 1-64 of U. S. Patent No. 5,891,095 since the claims, if allowed, would 
improperly extend the "right to exclude* already granted in the patent 

The subject matter claimed in the instant application is folly disclosed in the patent and fa * 
covered by the patent since the patent and the appGcation are dairning common subject matter, as 
follows: a method of applying electrical energy to a target ate* 

Furthermore, there is no apparent reason why applicant was prevented from presenting 
claims corresponding to those of the instant application during prosecution of the application 
which matured into a patent Seel* re SchncUer, 397 F^d 350, 158 USPQ 210 (CCPA 1968). 
See also MPEP§ 804. 

The status of the applications referenced in the background of the invention should be 
updated and Attorney Docket numbers should be deleted. 

Any inquiry concerning this communication should be directed to Lee S. Cohen at 
telephone number (703) 308-2998. 

" U* Cohen 
Prfmaiy Examiner 
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WastMQQ.OJC.20231 






Attorney Docket Ho. A-2-2 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In rc application of: 
PHILIP E. EGGERS ctal. 
Application No.: 09/098,205 
Fikd:July27. 199S 



Examiner: "L. Cohen 
Art Unit: 3739 



AMENDMENT 



& » O 

c u !3 
g e 5 



5= K> 



Por. SYSTEMS AND METHODS FOR 
ELECTROSURGICAL TISSUE 
TREATMENT IN CONDUCTIVE FLUID 

— ■ ~ o 

Assistant Commissioner for Patents 
Washington. D.C 20231- 

Sir* 

In response to the Office Action mailed November 15. 1999, please amend the 
above-jdenfified application as follows. 

IN THE SPECIHCATION; . 

On page 1, please delete the first paragraph (lines 8-21) and. insert the . 

f ° llOWmg: ; present bvtnti on is ycontinuation-in-part of Application No. OWIg^. 

- — 7. " It ^Tctni i9t .uhirfc it a continuation-in-part of . 



;<fiiedTu*7n£t^ whidib a continuation-in-part of 

' ApplicafionNo. 08/446.767 aedJ«ne2, 199S.nowUS. Patent No. 5.697.909 which is . 
US National Phase King of International Application No. PCT/US94/05168. filed May 10. 
199 4 which is a condru.ation-in^ of Application No. 08/059,681 . filed May 10. 1993. now 
abandoned, which is a contmuatiou-m-part of Application No. 07/958,977. filed October 9. 
199 2. now U.S. Patent No. 5,366.443.^ ■ 
****** <* Mcdw,' H-OSb^W*, ^ **.^S ^^-*.S.>«. 
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claims 138-I59«fon^_ 

1, t potlaw«^gfe^S2SLg2gg 

cuncnt ft* electrode termed ^ ^ ^ ^ 

fce region of the targets, and to the return ^ 

^ ^ f-uSmjrfvAetein the electric current flows 

.^(Amended) ^^^^^^eadnin^elec^ 
^aauy^^etectricaily-lco^ 

c^em^^ — 



• J7 wl * m * C ,^; n M and the return electrode. _._ 

[target sttel 5^ : - 

~ — «~iAd of claim 80. wnereta the return electrode is located 

i" 90. (Amended) The metWxi of claim w. 



A 20534 



*. * 



A 20535 




A 20536 



* f Philip E. Eggers et aL . 
Serial No. 09/098,205 
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| on a distal end of an instrumiit shaft [the probe), further comprising an insulating matrix [at 
the distal tip of] on the probfl between the return electrode ami the electrode terminal, the 
i nsulating matrix comprising an inorganic material. • 

^5^T(Amended) The method of claim wherein the electrode terminal is 
located on the distal end of a probe, and wherein the delivering step comprises supplying the 
electrically [conducting] conductive fluid to a proximal end of an axial jumen within the probe 
and directing the fluid through a distal end of the axial lumen to the electrode terminal 

i % 

JjJd. (Amended) The method of claim $K further including positioning a distal 
end of a fluid supply shaft adjacent the electrode terminal, the delivering step comprising 
directing the electrically [conducting] conductive Arid through an inner lumen in the fluid 
supply shaft mat is electrically connected to the return electrode and discharging the fluid 
through an open distal end of the supply shaft towards the electrode terminal. 

" Z ' 

%*. (Amended)) The method pi claim [99] 84wherein the electrode tenmhal is 
located on a distal end jfta probe and me return electrode is an inner tubular member defimag 
an axial lumen [electrically connected to the inner tubular member], the delivering step 
including directin^electrically [conducting) conductive fluid through the [inner] axial lumen to 
the distal end of the probe over the electrode terminal. 

r 

.J 102. (Amended)/rhe method of claim 99 wherein the return electrode is an 

' outer tubular member defining an axial passage between the outer .surface of the probe and die 
inner surface of the outer tubular member, the delivering step including directing the 
electrically conducting fluict through the [inner lumen] axial passage to the distal end of the 
probe over the dectnxle terminal. 



0 



Please add the following new claims: * 

(New) A method ibr applying electrical energy to a target site on a body 



$ structure on or within a patient's body/ the method Comprising: 

L 



todibr 
by the 
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contacting an active el 
electrically conductive fluid; 

spacing a return el< 
electrically conductive fluid; and 
applying a high 




with the body structure in the presence of an 
away from the body structure in the presence of the 
voltage difference between the electrode terminal and* 



5 



4 



the return electrode such that U electrical current flows from the electrode terminal, through 
the electrically conductive flujH. and to the return electrode. 

J39. (New) The. rifithod of claim 138" wherein the electric current flows . 
substantially through the electrically conductive fluid while minimizing electric current flow 
passing through the body structure. 

14<£(New> The method of cfeim latfwherein at least a portion of thc.ekctric 
current passes through the body structure. 

of claim }2t further comprising immersing the target 
conductive fluid and positioning die return electrode 
within the volume of electrically conductive fluid to generate a current flow path between the 
j^clcctxode terminal and the return* 

J4£ (New) The method of claim 138 further comprising delivering the 
electrically conductive fluid to the target site. 



141. (New) The 
^ site within a volume of die ekctri 



143. (New) The 
af single .active electrode disposed 



144. (New) The 
an array of electrically isolated el 
instrument shaffc* 




Of claim 13S wherein the electrode terminal comprises 
the distal end of an instrument shaft 

of claim 138 wherein the electrode terminal includes 

ode terminals disposed near the distal end of an 

\ 
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(New) The method of claim p£f wherein die electrically conductive 
comprises isotonic s^tfne. 



M 146. (New) The methj 

W • current flow m the dectrode 
nu? 

(y tenninal and the return electrode. 



of claim 138 including independently controlling 
based on electrical impedance between die electrode 



if 



s 



from the electrode tenninal 
structure immersed in electri 
tissue structure and the 
electrode terminal and the 



147.(New) Toerfethod of claim 138 wherein the return electrode is spaced 



f that when the electrode tenniral is brought adjacent a tissue 
tty conftjctive.ftaid, the return electrode is spaced from the 
ally conductive fluid completes a conduction path between the 
lelectrode. 



148. (New) 
on a distal end of a 
between the return el 



jjnorganic material. 



Tbei 



method ofdaim 138, wherein the return electrode is located 
further comprising an insulating matrix at the distal tip of (he probe 
ar^ the electrode te^ 



>t<(Newi Tie method of claim L^wrjcrein the Organic material is selected 
from the group consisting essentially of ceramic, glass and glass/ceramic compositions. ' 

r 

150. (New) The method ^ claim 138 further comprising applying a sufficient 
voltage difference between the return el^trode and the electrode tenninal to effect the 



electrical breakdown of tissue in the i 



5 vicinity of the electrode terminal. 



151. (New) The i 
temperature at the target site and 
measured temperature exceeds a i 



1 of claim 138 further comprising measuring the 
f°Z Power delivery to die electrode tenninal if the 
lvalue. 
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152. (New) The ma(hod of claim 13* further comprising applying a sufficient 
high frequency voltage difference/o vaporize the electrically conducive fluid in a thin layer 
over at least a portion of the cl ecirode terminal and to induce the discharge of energy to the 
, target sRe in contact with the vaior layer. 

AC J -A 

lS3*.(New) Tte method of claim JSiwherein at least a portion of the energy 
induced is in the form of photons having a wavelength in the ultraviolet spectrum. 

p4T<New) frhemethod of claim LSZwhereln at least a portion of the energy is 
in the form of energetic electrons. 

" . JS5T (New) The method of claim p8' wherein the voltage is in the range from 
500 to 1400 volts peak tc| peak. 

f £s^~\s6. (New) The method of daim 138 further comprising generating a voltage 
gradient hetweenNhe electrode terminal and tissue at the target site, the voltage gradient being 
sufficient to create\n electric field that causes the breakdown of tissue through molecular 
dissociation or disi 

157. (New) The method If claim 138 wherein the electrode terminal is located 
on the distal end of a probe, and wherein <he delivering step comprises supplying the 
electrically conductive fluid to a proxiial end dT an axial lumen within the probe- and directing 
the fluid through a distal end of the suial lumen to the.elertrode terminal 

.158. (New) The methbd of claim 138 further including positioning a distal end 
of a fluid supply shaft adjacent the Jectrode terminal, the delivering step comprising directing 
the electrically conductive fluid thriugh an inner lumen in the fluid supply shaft that is 
electrically connected to the returnfelectrode and discharging the fluid through an open distal 
end of the supply shaft towards uW electrode terminal. 
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159. (New) The nfethod of claim 138 whereto tte retuni dectrode fc a^ ^ 
tubular member defining^ ax&l passage between the outer surface of the probe and the inner 
surface of the outer tubularr^mber, the delivering step including directing the electrically 
conductive fluid through thZ axial passage to die distal end of the probe over the electrode . 
terminal.— / 



REMARKS 

Claims 80, 81 and 83-159 are pending. Applicant has amended claims 80, 81, 
83, 90 and. 99^102 to address the Examiner* s 112 rejections on page 2 of the Office Action. 
Applicant disagrees with the Examiner's double patenting rejections on pages 4 and 5 of the . 
Office Action. However, to expedite prosecution, applicant has amended claim 80 to address 
the Examiner' s double patenting rejection on page 4. In addition, applicant has submitted a 
terminal disclaimer concurrently with this response to obviate the obviousness-type doable 
patenting rejection on page 5 of the Office Action. 

-The claims stand rejected as being anticipated or obvious over Baker, Knowlton, 
Abdeand Lax. Applicant disagrees with these rejections. None of the cited references 
disclose or suggest the affirmative step of positioning a return electrode within electrically 
conductive* fluid to generate a current flow path between the active and return electrodes, as is 
recited in claim SO. However.lo expedite prosecution, applicant has amended independent 
claim 80 to even more clearly distinguish over the prior art. Claim 80 now recites the step of 
positioning a return electrode within the electrically conductive fluid such that the return 
electrode is not in contact 'with the body structure. Baker, Abele and Lax dearty do not 
disclose or suggest this step. As stated in.coL 3, lines 58-63 and col. 6, lines 63-66 of Baker, 
the return electrode must function as a grounding pad and thus is in contact with the tissue. 
The ablation band is formed along die tissue between the two distal ends of the electrodes, 
which are both in contact with the tissue. In the Abde device, die electrodes are designed to 
press again the heart tissue with the desired contact pressure. Similarly, the Lax device must 
have contact between both the active and return electrodes and the patient* s tissue. 
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" • * . ta the Knowlton device. the thermal electrodes 26 are placed in a porous 

' m embm«l8.a«lan^ e 
transfer RF current or power from RF electrodes 28 to the underlying collagen tissue (col. 5. 
liDes 25-32). The tnocopolar mode is descried (col. 5. fines 34-37) as having a return 
dectrode in the fonn of a conductive pad applied to ihe.paUenf s outer skin. The referee . 
states that RF electrodes 26 can be monopolar or bipolar (line 33). However , the reference 
does not describe how a bipolar device would work to transfer the RF power to the underlying 
collagen tissue. For example, if electrodes 26 were both the active and return decodes, the • 
RF current or power would simply pass from one of the erodes 26 through the conductive 
solution vrithinmembrane 18 to theotherof *e *d*lJ(|*,f»l««WWV 
/ power to the underlying tissue). Thus, even in the bipolar embodiment (which is not 
described), the return electrode must be in contact with the tissue in order for the RF power to 
be transferred thereto. Accordingly, applicant requests that this rejection be withdrawn. 

New independent claim 138 recites the steps of contacting an active electrode 
with the body structure in the presence of an electrically, conductive flukl. and spacing a.return 
electrode away from the body structure in the presence of the electrically conductive fluid . 
None of the cited references disclose or suggest these two steps, to Bater. l*x and Abdc, 
both active and return electrodes are in contact with the tissue. In Knowltoa. the aenve 
electrode 26 is not in contact with die tissue. 

Applicant believes that this application is now in condition for allowance. If the 
( Examiner believes a telephone conference would expedite prosecution of this appUcarioa, 
please telephone the undersigned at (40$) 73*0224. 

Respectfully submi 
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Attorney Docket No. A-2-2 



IN THE UNITED .STATES PATENT AND TRADEMARK OFFICE 



In re applicatioa of: 
PHIUP E. EGGERS ct aL 

Application No.: 09/098,205 
C ' 
Filed: July 27, 1994 

For: SYSTEMS AND METHODS FOR 
ELECTROSURGICAL TISSUE 
TREATMENT IN CONDUCTIVE FLUID 



Examiner: L. Cohen 
Art Unit: 3739 

AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sin 

In response to the Office Action mailed February 29, 2000, please amend the 
above-identified application as follows. - 



IN THE CLAIMS: 

Please cancel claim 159 and amend claims 90, 102, 138, 141, 143, 144, 

146-148. 150-152, 157 and 158 as follows: 

^fj^^to. (Twice Amended) The method of claim 80, wherein the actra return 
electrode is located on a distal end of an tostranentsh^ 

matrix on the fordbel instrument shaft between the return electrode and the active electrode 
[terminal], the insulating matrix comprising an inorganic materiaL 
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(Amended) The method of claim 138 wherein the active electrode 
[tenninaJI is located on the distal end of a probe, and wherein the delivering step comprises 
supplying the dedrically conductive fluid to a proximal end of an axial lumen within the probe 
and directing the fl\id through a distal end of the axial lumen to the active electrode (terminal). 

158. (Amended) The method of claim 138 further including positioning a distal 
end of a fluid supply *aft adjacent the active electrode [terminal), the delivering step 
comprising directing tit electrically conductive fluid through an inner lumen- in the fiakl 
. supply shaft that is decfrically connected to the return electrode and discharging the fluid . ' 
through an open distal er\i of the supply shaft towards the active e lectrode [terminal]. 



REMARKS 

Claims 80, 81 and 83-158 arc pending. Applicant has canceled claim 159 and 
amended claims 90, 102, 138, 141, 143, 144, 146-148, 150-152, 157 and 158 to address the 
Examiner' s 112 rejections on page 3 of the Office Action. 

The majority of the claims stand rejected as being anticipated by Rbos and 
Mulier. Applicant disagrees whh these rejections. The instant application discloses and 
claims, in part, novel methods for performing, and systems used to perform, electrosurgery in 
the presence of electrically conductive fluid. For example, in performing electrosurgery . 
according to the method of claim 80, the active and return electrodes of the" instrument are both 
positioned near a tissue site in the presence of electrically conductive fluid, such as isotonic 
saline or Ringer's lactate. The return electrode is spaced away from the tissue such that 
electric current flows from the active electrode, through the conductive fluid, to die return 
electrode. 

Independent claims 80 and 138 each require that the return electrode be spaced 
from the tissue. Mulier does not disclose or suggest this feature. Mulier discloses a 
monopolar electrosurgery device that requires a return pari attached to die patient' s skin. 
Thus, the return electrode is always in contact with the tissue. Both electrodes 202 and 216 of 
the Mulier device are active electrodes that provide lesions in the tissue. Return electrodes are 
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SYSTEM AND METHOD FOR 
ELECraOSURGICAL COATING AND ABLATION 



BACKGROUND OF THE INVENT! OH * 
The present Invention is a continuation-in-part' of 
application Serial No. 03/485,219, filed on June 7, 1S9S^ J stit«Y>i*afe^ 

^Jttxx^ M^ /Ducket lg2Ja w flbe>a00UG) , which was a continuation-in- 
part of KT International Application, U.8*. national PhaW 
Serial Ko. PCT/0S94/O51*8/ filed on Kay 10, 1994«-f*fc£on^p. 
Poefcei lC33a > 000 4 I S ) , vhich was a continuation- iA-^^art: of 
application'" Serial Ho. 08/059,681, filed on Kay 10/1993;^*^***^^ 

" (ALLuiitej PuLXefr' 1 0 21ft Q TH ) n o ire) , vhich was a continuation-in- 
parrot 'application Sex*** M °* 07/958,977, filed on October * 0 . 
1992^Abfe^^ ferV^r f^ft^nna4^iJPS) , vhich vas a 
continuation-in-part of application Serial Ko. 07/817', 575, " 
filed on January 7, 1992^ (Att o rn e d D p okct rC ?J3- 000 4 00Pfl rv the 
jfuli disclosures of vhich are incorporated herein by 
reference. 

1, yield of the Tnvention 

-The present invention' relates generally to the' field 
of electrosurgery and, more particularly, to surgical devices 
and methods vhich employ high frequency voltage to cut and 
ablate tissue. * 
* The field of electrosurgery includes a number "of 

loosely related surgical techniques . vhich have in common the 
application of electrical energy to modify the structure 'or ' 
integrity of patient tissue. Electrosurgical procedures 
usually 'operate through the application of very high frequency * 
currents to cut or ablate tissue st r u c t ures, where the 
operation can be monopolar or bipolar. Monopolar techniques 
rely 'on "external grounding of the patient, : where the" surgical 
device defines only a single electrode pole. Bipolar devices - 
comprise both electrodes for the application of current 
between their surfaces. 
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15. The\ method of claim X wherein the active 
electrode comprises^ an electrode .array including a plurality 
of isolated electrode terminals* 



2 



16* The w 
conducting fluid baa 



bod of claim 1 wherein the electrically 
conductivity greater than 2 ms/cm. 



17. • The methV 
conductive liquid compr: 



of claim 2 wherein the electrically 
isotonic saline. 



f 
I 1- 



I 
2 
3 

1 
2 
3 
4 

1 
2 
3 
4 
5 
6 
7 



1$. The method of claim 4 wherein the electric 
field intensity io sufficient to cause molecular 
disintegration of tissue structure on the target ^site. 



IS. The method 
controlling, current flow 
terminals based on impedai 
and the return electrode. 



\t claim 15 including independently 
.least two of the electrode 
between the electrode terminal 



20. The method of 
electrode is an outer tubular 1 
insulating member defining an 
insulating member and the ou 
step including directing 'the 
through the inner lumen to the^ 
the active electrode. 



wherein the return 
the shaft including an 
Lai passage between the 

member, the directing 
Ically conductive liquid 
end of the shaft over 



1 
2 
3 



21. A method as in cliim 15, further including 
maintaining 'a space between the electrode array and the body 
structure during the applying 



1 
2 
3 



22* The method of clai 
step comprises moving the electro 
the body structure. 




i 21 wherein the maintain 
array transversely across 



^23. A meth 
on a patient body 




applying energy to a target site 
comprising: 
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45 

positioning an active electrode surface in close 
proximity to the\arget site in the presence of an 
electrically conducting liquid? and 

applying a\igh frequency voltage between the active 
electrode surface and\return electrode surface, the high 
frequency voltage being Sufficient to vaporize the liquid in a 
thin layer over at least aWtion of the active electrode 
surface and induce the disch^c,* of energy from the vapor 
layer* 

24 . method of claim 23 wherein the active 
electrode surface comprises an electrdde array including a 
plurality of isolated electrode terminals^ * - 

25. method of claim 23 wherein the at least a 
ton of the energy induced from, the vapor layer is in the 

form of photons haVing a wavelength in the ultraviolet 
spectrum* \ 

2S. The meWdof claim 23 wherein at leas* a 
portion of the energy Weed from the vapor layer i* in the 
form of energetic elections. 

27. The methodVf claim 24 wherein the isolated 
electrode terminals each hive a contact area below 15 mm?. 

jfc The method of claim >T wherein the isolated 
electrode terminals have circular contact surfaces with an 
area in the range from 0.01 mm? to 1 mm 2 . 




V eafiace includes at least 



claim 24 wherein the electrode 
electrode terminals. 




30. The method of claim^4 wherein the electrode 
surface comprises between 4 to 50 elec^ode terminals. 



ft 
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Application No.: 08/561,958 
Filed: November 22, 1995 





FFICE 



For*; SYSTEM AND METHO D FOR • 

ELECTROSURGICAL CUTTING AND] 
ABLATION 



Examiner: M. Mendez 
Art Haiti 3306 



RESPONSE TO RESTRICTION 
REQUIREMENT }6w AMENDMENT 



* RECEIVED \ 
TO 19 WW 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

GROUP 33#* 4 

Sir* # - " • ■ ! 

In response to the restriction requirement mailed 

January 7, 1997, please amend this application as follows* 



TN THE CLAIMS: 

Please amend claim 1, 23, 24, 29, 30, 43, 45, 48, 52, 
54 and 55 as follows. 



1. (Once Anfended) A method for applying. electrical 
energy to a target site\on a structure within a patient's body, 
the method comprising: 

providing an acrffive electrode and a return electrode 
electrica lly coupled t</ a Mch Yreouencv voltage source? 

positioning/ Can] Vy active electrode into at least 
close proximity with fthe tarjfet^ site\in the presence of an 
electrically conducting liguic 

. positioning [a] the return electrode within the 
electrically conducting liquidAo generate a current flow path 
between the target site and the Return electrode; and 
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applri 
and the return elect r<3 
from the active elec 
region of the target eii 
the current flow path. 



^quency voltage to the active electrode 
uch that an electrical current flows 
\xgh the body structure in the 
'to the return electrode through* 



J»> 23. (Once Amended) A method for applying energy to a 
^site on a patient body structure comprising! 

pzoyldipg anWlas islsst and * return elect rods 

f wt-^ ga ll Y toV M"* frequency volft^e sQurcci 

positioning laAl active electrode [surface] In 
close proximity to the target site in the presence of an 
electrically conducting liVuid; and 

* applying a high frequency voltage between the active 
electrode [surface! and tal W return electrode [surface], the 
high frequency voltage being Wficient to vaporize the liquid in 
a thin layer over at least a Wtion of the active electrode 
[surface] and induce the discharge of energy from the vapor 
layer. 

24- (Once Amended) Ae method of claim 23 wherein the 
active electrode [surface] contpriWs an electrode array including 
a plurality of isolated electrode Yerminals, , . — 



29. (Once 
Active electrode [surf jj 
terminals. 



30. (Once 
active electrode' (surface] 
terminals. 




The method of claim 24 wherein the 
Ludes at least two electrode 



method of claim 24 wherein the 
arises between 4 to 50 electrode 



^ «. (Once AnAded) The method of claim 23 vnerexn OH 
electrode (surfaced and the return electrode [surface] are 
"Spaced apart by a olstance\in the range from 1 to 10 mm. 
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15* (Once Trended) The method ot claim 23 wherein the 
a£fc£Ve electrode (surface) and the return electrode comprise a 
bipolar array of isolated, electrode terminals. 



48. (Once 
target site on a patieni 

providing an a. 
electrically coupled to a 

positioning (an) 
close proximity to the target 



A method for applying energy to a 
structure comprising: 
.qlQctroflg and a return electrode . 

frequency voltage gojgcfij 
active electrode (surface! in . 
in the prleence of an 




electrically conducting liquid; 

.applying a high frequency voltage between the active' 
electrode (surface) and (a) the retuW electrode (surface) , .the 
high frequency voltage being sufficient to impart sufficient 
energy into the target site to ablate several cell layers of the 
body structure without causing substantia^ tissue necrosis beyond 
the several cell layers . 



52* (Once Amended) A method for applying energy to a 
target site on a patient Tqody structure comprising: 

providing an active electrode and a return electrode 
electrically coupled to a hig\ frequency voltage source; 



. positioning (an] the 
close proximity to the target 
electrically conducting liquid; 

applying a high frequency 
electrode (surface] and [a] the reti 
high frequency voltage being in the 
peak to peak* 




electrode (surface] in 
in the presence of an 



Itage between the active 
electrode (surface] , the 
from 600 to 1400 volts 




A method for applying energy to a 
structure comprising: 
electrode electrically SgUBlSfl tQ * 



54. (Once 
target 'site on a patien 

provj jjno; fln a 
hloh frequency voltage sou 

positioning [an] tbgyactive electrode (surface] in 
qlose proximity to the- target s«je in the -presence of an 
electrically conducting liquid; 
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generating a voltage gradient between the active 

electrode [surface] >nd tissue at the target site, the voltage 

gradient being sufficient to create an electric field that breaks 

down the tissue through\molecular dissociation. 



SS. (Once Am 
generating step comprises: 

rrr7 ^din<y a return 



[) The method of claim 54 wherein the 



* Tirade electrically coupled to a 



allying. a high fi 
electrode [surface! and [a] £h& 

vaporizing the electric 
layer over at least a portion of 



voltage between the active 
eturn electrode (surface] ; and 
ly conducting liquid in a thin 
active electrode surface. 



The Examiner has restricted this application to one of 
the following inventions: 

(1) claims 1-S9, drawn to a method fqr applying 
electrical energy to a target site? and 

(2) Claims 60-79, drawn to an electrosurgical system 
for use with a high frequency power supply* 

Applicant elects Groin? 1 without traverse. Applicant 
also notes that a divisional application directed to the Group 2 
claims is being filed concurrently with this response. r 

Applicant has also made some minor claim amendments to 
some of -the method claims in the elected group. These amendments 
have been made to more clearly define the relationship between 
the active and return electrodes and the high frequency voltage 
source. 

Respectfully submitted. 




TOWNSEND and TOWNSEND and CRBK LLP 
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San Francisco, California 94111-3*34 
(415) 326-2400 
OTRskz 
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ZK THE UNITED STATES PATENT AND TRADEMARK. OFFICE 



In re application of: 
PHXLXF E. EGGERS et el. 



) Examiners 
) 

Application No. : 0S/S$1,958 ) 

) Art TJnitt 3306 
Filed: November 22, 1995 ) " 

) 

Fort SYSTEM AND METHOD FOR ) SUPPWHEHTAfc 

ELBCTROSURGlCAb CUTTING AND) AMENDMENT 
ABLATION \ 



, H. 



Assistant Commissioner for Patents 
Washington, B.C. 20231 



Sir; 

Before action on the merits, please amend the above 
identified application as follows. 
P 3<Xft7 04/14/J7 08561958 20-1430 030 204 130.00CH. 

Hf THE SPECIFICATIONS . 

On page la^line 14, delete the word •using" • 



On page 18<line 27, delete "voltages" and insert — 



voltage- 



On page *lTline 5, between "occurring* and •the" 
region..' insert — in—, so that it reads •-occurring in the 
region* 
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PATENT 



On page 2,2-^line 36, delete •current* and insert 



currents— 



On page 237*1ine 12, delete the word » laser V 




ITT ™* OAiKBt 



^2*f t^fiST*^* **** ' 



Please cancel claim f-2^ 2Sf, 3d, 33f, 3*^38, and 57. 
Please amend claims 23-28, 31, 32, 34, 35, 3S-S*, 58 and 59 a* 
follows. Please add claims 80-105. All claims have been set 
forth for convenience of r efer ence*. 

Please cancel claims 1*22. 



f (Twice Amended) A method for applying energy to a 

target site on a patient body structure comprising: 

providing an [active] electrode terminal and a return 
electrode electrically coupled to a high frequency voltage 



-positioning the active electrode, in close proximity to 
the target site in the presence of an electrically conducting 4 
t erminal [liguid] ; and 

applying a high frequency voltage between the [active] 
electrode terminal and the return electrode, the high frequency 
voltage being sufficient to vaporize the fluid (liquid] in a. thin 
layer over at least a portion of the [active] electrode fceTOift* 1 . 
and £a induce the discharge of energy to the target site in 
intact with [from] the vapor layer. 

^ L 

^kl (Twice Amended) The method of claim J* wherein 
the [active] electrode terminal comprises an electrode array 
including a plurality of isolated electrode terminals. 
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i$zf. (Amended) The method of claim ^5" wherein [the] at 
leart a portion of the energy induced Ifrcaa the vapor layer) i» 
in the form of photons having a vavelength in the ultraviolet 
spectrum* 

rt . J 

(Amended) The method of claim <2Z wherein at least 
a portion of the .energy {induced from tne vapor layer] is in the 
form of energetic electrons* 

3 ■ ^ P* 

yr % (Amended) The method of claimjt 24T wherein the 
isolated electrode terminals each have a contact gMTfec^ area ia 
^Ho about mm* to 50.0 ran? [beloV 15 wa?l . 




X I 

a 1 
3 1 


\ 2«. Urn 7iW) The method ©T claim 24 vftuurein the isolated 

elcctxod. tcradaal* bav* ciWlar contact eurf aces vith an la the range _ 
from o.oi B8?tol ma?. X ^ 

Please cancel claims 2^and 30. - w . 

A _ — L 




1 (Amended) The method of claim 24r wherein the 
I electrode terminals are spaced from each other a distance of 
j a^oyt 0,0995 to.ajjK to 0.013 on. 




1 

X 
2 

X 
2 
3 


J 32- (a* Klad) The method of claim 24 wherein the eleotrode 
J array 1b disposed over a dfcatal tip of an electrosurgical proho. ^ 

/ 

{ Please cancel claim 33* 

J 34. (Xfl F^ed) The method of claim 24 therein the electrode 
1 terminal* comprise a material with a relatively low thermal conductivity* 

1 35. (a* Filed) >ab* method of claim *4 vhereia the olectxodo 

I materiala comprise a material ejected from the ^oup comei#ti«g of titanium. 

II cungcten, platinum, aluminum amdSfceatalum- 

1 Please cancel claims ^OB^ 



HI 
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" " ' r , * (tended) method of claim ^wherein the high 

tx ^^Z Ts « Xeaet ^ C30., - pea* to. P.-C. 

voltage ie in the range from £fia 



teaeW The method of cialox^ wherein the 
terminal i« positioned between O.02 to S «* 



[eetivel 



electrode frprralnal 



from 



the target site. 



* - 



O0j*. (WB ended) ^ ~*hod of clai»^vhere^^ 



vapor 
micron*! 



layer has a thickness of gfeattS 0 , W £g 



(Twice An^nded) method of ^^^^ 

<^"" _ - Tv,rhion of the [act***! 



2 11 the ij1r*»~Tr*ft — 
V* 3 II electrode t^ymjnAl 



hr1 the T ■ rrlnH Trntlon 



1 




distance] in 



Lpart lay* 



of claim 24 *h«x«i» t*e return 
to tbo olectxoda a«V' 



1 



0 



return, electrode 
the rang e from 

'$ jrf (m riled) 
•iectiodelas a di.tal ead P*»i' ^ 

— 3^ (Twice Amended) The method- o f claim ^wner^ " - { 



conductivity greater than 2 «S/cm. 



( 



2 
3 



*Ayf. Ouoended) The method of claim ******* 
Us3l ^Lt the electrically conductive fiaid IU— I 
comprises Isotonic saline. . — 
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2 
. 3 
4 
5 

e 

11 

12 
13 
14 
15 


2?\a4Z (Twice Amended) " A method for applying energy to a 
target site on. a patient body structure comprising* 

T ^r^A\^ 3 r^Html'pUctrodft terminal and a return 
electrode electrically coupled to a high frequency voltage 
source; 

positioning the (active] electrode terminal in close 
proximity to the target site in the presence of an electrically 
conducting fluid I liquid) ; and 

applying a high frequency voltage between the (active) 
pVetrodc terminal and the return electrode , £ha high frequency 
voltage being sufficient to impart sufficient energy into the 
target site to ablate IseveraX cell layers of) the body structure 
without causing substantial tissue necrosis below the surface of 
th* bodv structure underlying __t he ablated body. atryctpare, (beyond 
the several cell layers! • 
— ■ ^Zf^F 


2 
3 
4 

• s 

2 
3 
4 
5 
* 


—tf gtfjjr. (Amended) The method of claim wherein the 

applying step comprises s 

vaporizing the electrically conducting fluid (liqoidl 
in a frVin layer over at least a portion of the (active) electrode 
terminal [soxfaca) t and 

inducing the discharge of photons to the target site In 
contact with (from] the vapor layer, 

fQ. (Amended) The method of claim A*? wherein the 
applying step comprises: 

vaporizing the electrically conducting tliquidl 
In a- thin layer over at least a portion of the active electrode 
surface; and 

inducing the discharge of energetic, electrons to t;hft 
i^rt^e site in contact with [from) the vapor layer. j 




2 


51. (As Fi^d) Tho method of dais 48 ^herein tH* d«pth of 
ite to 400'tticronk^. 


/ 




(Twice Amended) A method fox applying energy to a 
target site on a patient body structure comprising: 
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ffrTSHT 



proximity fo the target S itc in the prenence of » electri 
citing ^[ Xt X^ t ^^ voltage.between the lactive, 
^ f2 wIL reSTIlectrcde, the high frequency 
electrodc^SlBisal «* th * "^L, l<0 01 to 1*00 volts peak to 
voltage being in the range fro* SSft Ifiow 

peak. 



i 



XX 
12 

1 

2 

3 

4 

S 

6 

7 

8 

3 



53. iha rii*aj 

fxe^ner voXfcage !• lix the 



otbod of cX»l» 52 vfaexoim tfc* his* 



Txwice tended) X W thod fox ^ ^ to a 

-t. -.™,»- -ite in the presence of an eiectrxc*x*x 
proximity to the target site . 

conducting Said Ui*^ ' *** tho ta ctivel 

generating a voltage gradient between tn l 

. 4 -a ^im^m »t the target exte, we vox^oy^ 
electrode teminai and tissue at f***^ £ield that cjaSS. 

,, . . .__ sufficient to create an eieccrac 
gradient being surrxcx . through molecular 

dissociation gr djainfcs3ia£iga- 

(Twl co Amended) The method of claim ^wherein 

the generating step ccrnpri^: ^ coupled to a 

providing a return electrode eieetiw^jf 

high frequency voltage source, between the taetivel 

applying a high frequency voltage between «« 

la a thin layer over at least a portion of t he Cacti _ 
->rr.lMtl Isorfacel — — — 
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Jfptjie: (Amended) The nethod o£ claira^ further 
comprising developing a film layer of vapor between the active • 
electrode and the ****v structure [tissue] at the target site. 



please cancel claim 57. 



■33 



<JS" ij^'.ss* (Amended) Tha method of claim Sff further 
comprising cooling the tissue with the electrically conducting 
fluid [liquid] to "Aee the fr f »mer&ture riseof those portions 
„f r>,» t^dv ^-rurtinre ^ j»r m t tha target eltft Ishlold tfc* tissue 
from the nign frequency voltage] . 

j^sf. (Amended) The method of claim .56* wherein the 
cooling step Includes translating the distal fnrrfa C « , Itlpl of the 
r1 -^-^„ terminal Iprebe] over the target site to allow the 
electrically conducting fluid ttiguid] to contact the tissue - 
after the tissue has been subjected to the fleece fliH thigh 
frequency voltage] . 



Please cancel 
restricted out. • 



claims 6tS-79, as they have been 



Please add claims 80-10S. 



+ 



1 |( — ^j»«-r (Hew) The method of claim ^3-' therein the 

a electrode height of the most distal portion of the electrode 

3 II terminal relative to the «wt proximal port ion " of the electrode 
terming exposed to the electrically conducting fluid is in the 
range/from 0.0 to 2.0 em. 

. / ^ / - 

• SyZjnf (New) . The method of >^*and Ue-vherein the 

electrode terminal is surrounded and supported by an insulating 
3. II matrix at or near tha distal tip of the probe to electrically 

4 11 isolate the proximal portion of the electrode terminal from the 

5 electrically conductive fluid, the insulating matrix comprising 

6 II an inorganic material. 
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^^^^ 

JWt (Hew) the method of claim ~*2T whereto the 

inorganic material ie ©elected from the group conflicting 

essentially of ceramic, glass and glass/ceramic compositions. 



(New) The method of claim wherein the 
electrode height of the most distal portion of any of the 
electrode terminals relative to the most proximal portion of said 
electrode terminals* exposed to the electrically conducting fluid 
is in the range from 0.0 to 2.0 mm. ^ 



fit. (New) The method of claim -MTVherein the 
eleotrode terminals axe surrounded and supported a hy an insulating 
matrix at or near the distal tip of the probe to electrically 
isolate proximal portions of the electrode terminals from the 
electrically conductive fluid, the insulating matrix comprising 
an inorganic material, 

/* // 

(Hew) The method of claim Mr wherein the 

inorganic material is selected from the group consisting 

essentially of ceramic, glass and glass/ceramic compositions* 

• (New) The method of claim «r* wherein the distal 
surface of the electrode terminal is recessed below the surface' 
of the insulating matrix by a distance from 0.01 mm to 1.0 mm. ^ 

yt. (New) The method of claim ST wherein the distal 
surface of the electrode terminal is flush with the surface of 
the insulating matrix, 

«SS*. (New) The method of claims and wherein the 
electrode terminal comprises an electrode array including a 
plurality of isolated electrode terminals* 

HZ 4*$ <f&C 
S9\ (New) The method of claim W wherein the 

generating step comprises: 

providing a return electrode electrically coupled to a 

higher frequency voltage source; 



Jtt 
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applying a high frequency voltage between the return 
electrode and the amy of electrode terminal.* and 

vapori.ing the electrically conducting fluid In a thin 
layer over one or rtore of the electrode terminals of the array. 

. Wew) The ~t*od ef claim J^furlber comprising 

developing a film layer of vapor between one or more of the 
electrode terminals and the target eite. % ^ 

W (»ev) The method of claim **/urther comprising 

cooling the tissue" with the electrically conducting fluid to 
reduce the temperature rise of those portions of the body 
structure adjacent the target site. 

(New) The method of claim ^wherein the energy 
of the energetic electrons is sufficient to cause dissociation 
or disintegration of molecules of the body structure 

/ &h 

J* (Hew) The method of claim .^wherein the energy 
evolved by the energetic 'electrons is greater than jJeV. 

ySr i2f (Ne~> The method of 
density of^the vapor layer is less then about X0« atoms/cm* 

*jf (New) The method of claim^WandJ^erein the 
electrode terminal is configured to promote bubble nucleation 
causing dwrf ormation of the vapor layer. <iP 



(Hew) The method of -V*-- ^vherein the 

electrode terminal has a contact surface area in the .range of. 
about two* to SO Bwr*. 



Me 



yr. (New) The method of ^«<-« ±* ,T,d wherein the 
high frequency voltage is at least 200 volts peak to peak. 
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^^'jiirl (Hew) The method of claims and 52* wherein the 
h^nfrequency voltage is in the rungS~from about 500 to 1400 
volte peak to peak, ^ 

(Hew) The method of claims >rs" and where in the 
electrode terminal ie positioned betw«±tm 07u2 to 2.0 mm from the 
target site. . 

^^ieeT. (New) The method of clajmsj^fmrt 52 l^grein the 
elfee^rode terminal and the return electrode* ^omprise a bipolar 
array of isolated electrode terminals . ' ±$ 

V^^Jr. (New) The method of claims JUT and ^^ birthcr 
comprising cooling the tissue with the electrically conducting 
'fluid to reduce "the temperature rise of those portions o£ the 
body structure adjacent the target site? " r 

S3-* * 

1*2. (New) The method of cla im *eiT. wherein the cooling 
step includes translating the distal surface of the active 
electrode oyer the target site to callow the electrically 
conducting fluid to contact the tissue after the tissue has been 
subjected to* the electric field* . ^ 

L^l^^{Kew) The method of claims fZ 0 and J^urther _ 
comprising evacuating fluid generated at the target site with a 
suction .lumen having a distal end adjacent the electrode 
terminal. ^**> * 

* ft** 
(New) The method of claims «3T and ^wherei n the 

targeJfsite is a tumor within or on the patient's body* 

(Kew). The method of claims Jk* and 5* wherei n 
the electrode terminal comprises an electrode "array including a 
plurality of isolated electrode- terminals 



\ 
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RKMMtKg 

Claims 23-105 are pending. 

Applicants have cancelled claims 1-22 and 29, 30, 33, 
36-38 and ST. and prepared a tew minor amendments to the 
remainder of the claims. In addition, dependent claims 80-105 
have been added to further claim the features of tbo present 
Invention, Applicants note that these features axe fully 
described in the present invention and no new matter, has been 

entered. ^ ^ ^ ^ £o re S oing, Applicants believe all claims 
now pending in this application are in condition for allowance, 
ihe issuance of a formal Notice of Allowance at .an early data is 

respectfully requested. • 

If the Examiner believes a telephone conference would 
expedite prosecution of this application, please telephone the 
' undersigned at (415) 326-2400. 

Respectfully submitted. 



John ¥. Raffle J/// 



TOVJNSEND and TOWNSBKD and CREW U*P 
Two Bmbarcadexo Center* Sth Floor 

SanSeco. California S41X1-3834 
(41S) 326-2400 
Fax (415) 326-2422 
OTRtrjg 
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PATENT 

Attorney Docket. Ho. 16238-000700 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

APPROVE) 



In re Patent of: 

PHILIP E. EGGERS et al* 

dfcfc^ttfc^ 5,697,882 

-Issue Date: December 16, 1997 

For: SYSTEM AND METHODS FOR 

ELECTROS0RGICAL CUTTING AND 
ABLATION 



AS TMHOTCD— * 

12 19 

REQUEST EX>R P ^"RA1^^ 
CERTIFICATE OF CORRECTION ^ 
UNDER 37 CFR SI .323 



Commissioner of Patents and Trademarks 
Washington, D;C. 20231 

Sir: 



Tfcr ** 

• T- ,J> ' i 

Pursuant under 37 CFR 51.323, Applicant iutadts a 
Certificate of Correction amending claim 23. Theseramendments to 
claim 23 have been made to correct typographical errors that were 
made in Applicant's Amendment filed on March 25, 1997. During 
that amendment. Applicant amended all of the claims to replace 
the term "liquid* with "fluid*. In addition, Applicant amended 
all of the claims to replace the term "active electrode* with 
"electrode terminal*. . 

In claim 23, however, Applicant mistakenly forgot to 
replace the term "active electrode* with "electrode terminal" on 
line 5. This term on line 5 derives antecedent basis from "an 
electrode terminal* on line 3 (also note the reference to 
electrode terminal on lines 7 and 9 of claim 23) . Accordingly, 
in order to correct this error in antecedent basis. Applicant 
wishes to change "active electrode* on line 5 to "electrode 
terminal*. 
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* . « 

• • • 

Similarly, on line 6 of claim 23, Applicant replaced 
m liquid" with ^terminal" instead of replacing it with % fluid" as 
in the rest of claim 23, and the rest of the claims. In 
particular, note line 8 of claim 23 which refers to the fluid, 
clearly deriving antecedent basis from an earlier recitation of 
^fluid" in the claim* This antecedent basis must come £rom line 
6. In addition, note dependent claims 4$ and 47, which also 
refer to the electrically conductive fluid* These claims depend 
from claim 23. Finally, Applicant points out that .the rest of 
the independent claims in this application (&&lms 48, 52 and 54 
were amended to recite the step of ^positioning the electrode 
terminal in close proximity to the target site in the- presence o: ; 
.an electrically conducting [liquid) fluid* . 

Accordingly, it should clearly be seen that the above - 
changes merely correct typographical errors made by the Applican 
during prosecution of this case. 

The desired corrections are set forth on form PTO 1050 
enclosed herewith. 

Enclosed is a check in the amount of $100.00, pursuant 
to 37 CFR $1.20 (a) . 

Respectfully submitted 

JohiTT. Raffle 
Reg. Ho. 38,585 

ArthroCare Corporation 
595 M. Pastoria Avenue 
Sunnyvale, California 94086 
(408) 736-0224 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 5,697,882 
DATED : December 16. 1957 
INVENTORY): Philip E. Eggers et al. 

b certified that error appears in the above -identified patent and that said tetters Patent U 
hereby corrected as shown below: 

TM THE <TT ATMS: 

23. A method for applying energy to a target site on a patient body structure 

comprising: 

providing an electrode terminal and a return electrode electrically coupled to a 
high frequency voltage source; 

positioning the f active) electrode terminal in close proximity to the target site at 
the presence of an electrically conducting [tenninal) fluid: and 

applying a high frequency voltage between the electrode tenninal and the return 
electrode, the high frequency voltage being sufficient to vaporize the fluid in a thin layer over at 
least a portion of the electrode terminal and to induce the discharge of energy to the target site 
in contact with the vapor layer. 



MtOno of™**: Patent No. 5,697,882 

John T» Raffle • !L 

ARTHROCARE CORPORATION 
595 N» Pastorla Avenue 
Sunnyvale, California 9408$ 



PTO Form 10$0 AttyDocUtN^ 1623SO00700 
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NOTICE RE: CERTIFICATES OP CORK! tOH . 



date iSrZ-<\T ^ 

TO : . Sufttrv^ Art Unit iUO££ifcfc 



SUBJECT: CerttT>cate of Conoco Request m Patent Ho. SV/fa^ftS^ 



A response to the following qu«noc<i)»b requested with respect to the accompanying request for a certificate of correction. 

C^J I. Woold the changes) rcqoested wxJer 37 CFR constitute matter or require rccxajninaboo of the appUcatio 

2. WouM the changes) requested anoer 37 CFR I J» Matenalfj affect the scope or meaning of me chins allowed 
by me examiner m ihe patent? 



| I 3. Applicant disagrees with changes) initialed and dated by Examiner a Ben of an Examiner's Amendment Should 
the change request be granted? "~ 

Q4. W»m respect to the cb*cgc(s) requested, corrtctmg Office triors should the client read as shown in the certificate 
of correction? 

f~|S, tfthearpendmenti3ed bad been considered fry the Examiner, would 6c 

amendment have been entered? 

PLEASE RESPOND WITHBi 7 DAYS AND RETVJOf THE FILE TO Jtoom fXHI 

PmaJU frrim -- 



Mum. 





TO: CERTIFICATE OF CORRECTION BRANCH 




» 

DATE: 



The decision regarding the changes) requested in the certificate of correction is shown below. 



□ LYES* ] 


^ HO 


□ 




□ zYES 


2 NO 


□ 


Comments below 


QXYES - i 


□ no 


□ 


Comments below 


□ 4.VES O NO 


□ 


Comments below 


DlYES Q NO 


□ 





; 2&>L 

_ Vl/^y A«udt _ 

noi-y* (REV U.S. DcPARTMENT OF COMMERCE Puca TrxJtiMrt Office 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 5.697,882 - 
DATED : December 16, 1997 
INVENTORY): Philip E. Eggcrs et al. 



It is certified that error appears in the above-identified patent and that said Letter* Patent is 
hereby corrected as shown beta*: 



52. The method of rhifrrJH nr 1ff-fitrtW con^ming coofing the tissue with the deciricalty 
conducting fluid to reduce the temperature rise of those portions of the body structure adjacent the target 

. The method of claims 23 or^S farther comprising evacuating fluid generated at the target sHe 
CwTa suction lumen having a distal end adjacent the electrode terminal. 

55. The method of claims |3or 4fl wherein me target site is a tumor within or on the patient's 

56. The method of claims 48 or 52 wherein the electrode terminal comprises an electrode array 



including a plurality of isolated electrode terminals. 



Miffing rtdres) o< *end*n 



John T. Raffle 

ARTHROCARE CORPORATION 
595 N. Pastoria Avenue 
Sunnyvale, California J940S8 
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Patent 
Date of 
Name of Patentee 
Title of Invention 



PATEHT 
STATES PATENT AMD TRADEMARK OFFICE 



: S, 697, 536 . • Prior Examiner: 

Manuel Mender 

: December 16, 19.97 
: Eggers et al. 

: SYSTEM AND METHOD FOR ELECTROSURGICAL 
CUTTING AND ABLATION 



o 

G 
vR 
IP. 
a 



w 
a 

•v3 



REEXAMINATION REQOEST 



O 
O 

c 
o 
w 

01 

a 

• 
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U 

a 

a 



Cororaiss loner of Patents 

and Trademarks 
Box REEXAM 

Washington, *D.C. 20231 



cwnncwt choc* n cr* 1.9: iu o»d«r*igi»4 h»t*fcy 
c«xtifi«* uuc this p*p«r or. wen, « dcacrU** 
htlUa fc»lo«, *r« <Upo»*t«<l inch Um Qnltftd 

States ro»t«l Service, oo OM act sbowa below wit* 
*a£tleUftt potc*9« *» f lot cUm mU in v» «***lo»* 
»44iesseO to thei 

CoMliaiMtr of feteac* Aod Tsedeaetke 

done mm 

Oa this _Z M ' dey of J*c*mt>*T, 1999. 



Dear- Sir: 



*o. 3O,0$4 



Reexamination is requested pursuant to 35 u\S.C. §§302-307 and' 
37 CFR SI.S10 of the above-ident if ied % patent. The following items 
are enclosed. 

1. ' Prior art relied upon anji a FoWpTO-1449 (37 CFR SI. 510 
<b) (3>>. 

. 2. A substantial new question of patentability raised by the 
above prior art. and the -pertinency of the pi ted prior, art 
of the claims for which reexamination is requested is -set 
forth in * the attached STATEMENT OF NEW QUESTION OF 
. PATENTABILITY. (37 CFR SSI. 510- (b) {1} and. (2)) . 

3- A cut -up copy of the original patent showing single 
columns of the patent reproduced /on one side of » 

separate paper (37 CFR SI. 510 (b) CO). * 

*» • » 

* 4. The signature below. certified that: > 

A copy of this, request and all accompanying papers has 
been served on the patent owner at the address provided 
for in 37. CFR S1.33^c)^ by depositing the documents in an 

* • * 
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envelope bearing first class postage in an official U.S. 
Postal Service repository at the date set forth below 
addressed as follows: 

• 

Hame Hira V. Thaollyal ; - 

Arthrocare Corporation m [ * 

Address 59S North Pastoria Avenue = 

Sunnyvale /California 94086 

5* A check in the amount of* $2,520.00 is attached. (37 CFR 
SSl*20(c) and 1.510(a)). 

Please charge any deficiency to Deposit Account 
Ho. . 

Any refund should be made by check. 

The name and address of the person .making this request is: 

O 5 M«B ft William C. Fuess 

§ § Reo. Ho. '30,054 

ill 2 Address FPESS fi PAVIDEHAS • \ 

Cft JjJ 10951 Sorrento Valley Road ■ 

O S Suite II-G . , 

K g . San Pleco, CA 92121-1613 

* ( 

K L Tel. Ho.: CS58) 452-\293 

W P, Facsimile Ho. (858> 452-6035 

U !j E-mail: fuess8funtv.com 
□ X 
& 



u* 9 Please address all future correspondence as follows: . 



William C- Fuess 

FUESS 4 PAVIDEKAS 

10951 Sorrento Valley Road 

Suite II-G » • 

San Oieqo, CA 92121-1613 



Dated: 



. Respectfully submitted/ 

*fc 23, 19 



December 23, 1999 William C. Fuess 

Reg. Ho. 30,054 
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STATEMENT OF NEW QUESTION OF PATENTABILITY 
I. Patent and Claims fo r which Reexamination is Requested 

Reexamination under 35 U.S.C. '§§302-307 artd 37 CFR §1.510 is 
requested of U.S. Patent No- 5,697,536 which issued on December 
16, 1997 to Eggers et al., and is assigned to Arthrocare 
Corporation (hereinafter * the Eggers * 5 36 Patent 4 ') . Reexamination 
is requested of claims 1-3, 14, 16, 22, 27, 30, 33, 38, 41-48, 
55, 57, 60 & 63, in view* of U.S. Patent Kb* 4,116,198 to Roos 
(hereinafter m the Roos % 198 Patent*} . It is noted 'that the Roos ■ 
% 198 Patent was not before the Examiner during the prosecution of 
}2 £ the Eggers *536 Patent. \> 
2 % II. Statement of Substa ntial New Question of Patentability' 
tjjj y> A* Oversew 

O £ The Eggers * 536. Patent is directed to devices employing high 

^ frequency voltage to cut- and. ablate tissue. * (Eggers % 536 1:19- 

*£ 2l) * ... 

^ .. The Eggers '536 Patent discloses and claims electrosurgical . 

J ^* devices that acre designed and intended to be used in conductive 
. fluids "such as isotonic saline • The electrosurgical device r 

generally includes a current supplying radio frequency generator; 

an active .electrode, or. an "electrode terminal, mounted near the 

tip of a surgical probe; , a return electrode positioned rearward 

•„ * * " * - 

of and in a spaced apart condition from said active electrode; an 

insulator- separating the active and return electrodes; and, an 
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UNITED STATE^ffARTMENT OF COMMERCE 
Patent and TradHRk Office 

Mtes: ASSSTAWCO^«SSX>CR FOR PATENTS 



[API 
I COl 



APPLICATION NOJ 
CONTROL NO* 



FILING DATE 



FIRST NAMED WVEMIORf 
PATENT IN REEXAMINATION 
5,697,53* 



! ATTORNEY DOCKET NO, 



90/005,601 



DECEMBER 30, 1999 



ARTHROCAfcE CORPORATION 
680 VAQUEROS AVENUE 
SUNNYVALE CA 94085-3523 



c 



EXAMINER 



| ART WW * | PAPER \ 
MENDEZ.M. 13 

DATE MAXLXXh NOVEMBER. 15, 2002 



Please find below and/or attached an Office communication concerning this application or 
proceeding. 



O 
0 

a 



Commissioner of Patents »nd TrxUonrtcs 



o 

li- 



ce: WMam C. Fuess. 3" party, 
attorney 



PIO40Cfte«»«) 
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Office Action in Ex Parte Reexamination 



Control No. 
90/005,601 



Examiner 
Manuel Mendex 



Patent Under Reexamination 



Art Unit 
37«3 



- 77>« UUUMG DATE of this communication appears on the cover shoot wftfi {fee correspondence erfcfrass~ 

aB Responsive to the commuricaUon(*) ©ed on 19 Jot* 2002 . bQ Thb oction made RMAL 

tQ A statement under 37 CFR 1,530 has not been received ^ the pa^oiw^ 

A shortened statutory period for response to thb action is set to e^Ve\mcnth(s) from the mailnc date of Ms letter. 

Failure to respond within the period for response v/iB result In termination of the proceeding and issuance of an er parte rtexambabon 

certificate in accordance wfth this ecSort. 37 CFR 1.550(d). EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.5$0<cJ. 

If the period lor response specified above ts less than thirty (30) days, a response within the statutory minimum of thirty (30) days 

wffl be considered frnery. 

Parti THE FOUCWIKIG ATTACHMBa(6) ARE PART OP THIS ACTlOf* 



3. □ Interview Summary, PTO-474. 
AS B Seo ConHrmafkn Sheet ' 



t, □ Notice of References Cited by Examber, PTO-692. 
Z □ Worroatwt Otsctosurc SUtement, PTO*1449. 

PortO SUMMARY OF ACTION 

ta..0 Oalmsi^f are subject to reexamination, 
lb. □ Ctelms aranc^sirbrectto reexan^aoa. 

^ fl Qaims have been canceied In the present reexamination iroceccfinfl. , 

3. □ Claims are patentable and/or confirmed. 

H. B Cto ^ ore rejected. 

S □ Cbuns ere objected to. 

(S. □ The dra>w>os, filed on* ere acceptable. 

^ □ The proposed drawing collection.' filed on has been (7aQ approved (7bO disapproved. 

^ 'Q Adcnov^omerdismafe 

M a)0 AH bjO Some* c)Q Hone of the ccrtttted copies have 
1Q been received. 
20 not been received. 

3Q been Wed In Application No. . ^ 

-4Q been filed in reexamination Control Mo. - 
SO been recervedtn/ the tnterwtk^ 

• See the attached detailed Omce action for a W of tt^cerfified copies 

9. □ Since the proceed no. appears to be In condition for issuance of an expat* reexamination certificate except for formal 
matters, prosecution as to the merits is dosed In accordance vnth the practice under Ek parte Quayte, t*35 O0. 

' ii,4S3oam • v 

10 □ Other: 



c 



ccReggg^iYflurdT^rcoucster) 



PT0-e>6(R«t0«t) 



Offe* Action in Ex Parte RMjcarnioaSoa 



Part of Paper Na.\^. 
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•v Application/Control Number 90/005,601 
Art Unit 3763 



Page 2 



DETAILED ACTION 

introduction * . 
The prosecution of Reexamination No. 90/005.601 originated with the fifing of a 
Reexamination Request on December 30, 1999. The Request indicated that the 
requester considered claims 1-3,14, 16, 22, 27, 30, 33, 38, 41-48, 55. 57. 60. and 63. 
of Eggers. et aL, U.S. Patent Number 5,697.536, referenced hereafter as Eggers '536. 
as being anticipated by Roos. U.S. Patent Number 4.116.198. referenced hereafter as 
roos '198.. After a complete review of the merits of the Request.. the examiner of 
record concluded that Roos '198 raised a substantial question of patentability. 
§ Consequently, an order granting the Request for Reexamination was mailed en 
jjl February 2, 2000. The order was mailed for a second time on October 27, 2000. . 

O 

J* The arguments presented by the Request concerning Roos '198 were addressed 
£ in a final decision by the examiner of record and reviewed by a board of primary 

* examiners that convened to analyze the decision and make a final determination. 

* However, before the mailing of the written decision, a new Information Disclosure 
. Statement (IDS) was timely received on June 19. 2002. The IDS comprises of 

evidentiary documents pertinent to pending BOgalion at (he United States District Court 
in the State of Delaware (Anhrocare.Suitloetaware, USDC-O. DEL^C-A. No. 01-504- 

SLR). 
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AppncatiortfControl Number 90/005,601 Page 3 

Art Unit 3763 

In view of the new documenls submitted by the IDS, the examiner of record has 
decided to divide this prosecution in two sections; The first sedfoh addresses the 
issues originally presented by the Request concerning Roos M98 and summarizes the 
patentability conclusion as a was decided by the examiner of record prior to the receipt 
of the new IDS. Finally, the second section addresses new relevant references as Ssted 
in the IDS received on June 19, 2002, and more specifically, the Supplemental Invalidity 
Response Included in the submitted IDS package. 



Section I: Analysis of the Roos Patent 
O - . 

O ... 

G After carefull consideration and review of Roos 198, it is hereby found fiat Roos 

3« *198 does not anticipate or render obvious any of the independent daims of record for a 
O 

variety of reasons that win be discussed betow. . 

u • 

yj Interpretation of the Preamble 

O 

ft The preamble of claim 1, discloses *an electrosurgipal system for use with a high 
frequency power supply and an electrically conducting fluid supply*. It is noted that 
whether a preamble constitutes a limitation to a daim is a matter to be determined by - 
the facts of each case in view of the claimed invention as a whole. See. In re Stence). 
828 R2d 751, 4 USPQ2d 1071. 1073 (Fed. Cr. 1987). Additionaly. the preamble of a 
daim does not Emit the scope of the daim when a merely .states intended use of fob 
•^ntioa In re Pearson. 494 F26 1399, 1403, 181 USPQ 641, 644 (CCPA 1974). . 
However, terms in a preamble are construed as EmKations when they give life and 
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AppJicafiorVControl Number. 90/005.601 
Art Unit 3763 

* _. ^ , ,,i„,r ll lTrrnn~'"Tr, l ^ vLedfa ' 

meaning to the Invention darned fiercer barn s — 

^^^^ ^««««»^««^ 

| ,|,| ri -r-rf—i^goninlls 

j fog rcflss ^ '"*" 5 " Rl)ltomo F,ftCT l ^ 

§ 1962.1966 (Fed Cir. 1989). 

^W^cauaed^a^^Pa^ • 

ln view of the foregoing, the prrase ' JilM r rlnrn^ rnoH, K?finq flU ^^' n 
« rfdahni n^b^interpceledinviewof the spedficafionas a UnrutaUoo 
preamble of daonl.rnusiDB"* r j Baiid ' 

> . • orten. IV bag) that stores electrically conducing UquW 
dtectosing a medical container (e.g.. W bag) m» 



IT 



i-* 
Iff 
C 
IV 
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AppTicaliorVContrd Number 90/005.601 Page 5 

Art Unit 3763 

(50) such as isotonic saline. The medical container is In fluid communication with the 
probe (fallowing the electrically conducting liquid to make contact With the electrodes 
at the distal end of the probe (10). Additionally, in the last portion erf daim 1, the phrase 
Mhft fluid oath ha vino an inlet Wanted to be ft »itflv coupled to the electrically conductive 
fluid supd^ unequivocally suggests that the drafter Wended the preamble phrase "an 
^rtrirenv condurJirta fluid suocV to be a structural limitation. Clearly, the phrase 'sq 
PiPririrailv condurfinn fluid supply" gives life and meaning to the invention claimed, and 
therefore, roust be considered in the assessment of patentability of daim 1. 



S Assessment of PatentabXty 

§ The Roos \198 Patent never describes the use of -electrically conductive fluid" 

8 during electrosurgery. Tte Rcos '198 Patent ontydisdc^ 

. • -washing rjqulcr that flows through the endoscope that houses the treatment and neutral 
jt electrodes. See Roos '198 Patent at 4:51-57. Fig. 1. The Roos 198 Patent does not 
O state that the Vashing.liquicr that is supplied to the region of the surgical site is 
k electrically conductive fluid. This omission is significant, because numerous non- 
conductive washing liquids, such as distilled water, glycine, sorbitol, and the Dke, have 
been used b electrosurgery and are stM In use today. See. e.g.. U.S. Patent.No. 
4.936.301 to Rexroth, et aL at 1:62-64 and 2:4-7. 



In fad, the Roos '198 specification makes clear that §>e "Washing CqukT 

• - * " 

delivered to the surgical site in the Roos/198 Patent is not electrically conductiva. The 
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Application/Control Number: 90/005,601 
Art Unit 3763 

.^^.ed.- „ lh .^^M^e te c^«^ 
decMoa. ce** B***> coo.sCb.Ween MM* etecwde.and .he cuH*, 

P„«- ^. ^ con.*, ft. ~— — • it needed to enstfe electoral . 
™aa f ^e^fte l .h.^^^^ R ~ Wa,e * £S! * 

. fi have been ejgctrjcajjy. ^inductive. 
O 

I AJater-issuedpat^ 

£ Bc^*^ inthe RocV19S Patent was noteledricaBy carfutfve. The Roos'198 
£ p a ^c^pr«c*ry to GennanP^ 

g' a. - German Patent AppncaUon". The Roos W Patent exptem at colomn .1 lines 14- 
* 29 that the device described In the German Patent Action (and thus *. the Roos 

•198 Patent) cfdnd work to cut tissue because the medium in ccnlad with the . 

electrodes was not electrically conductive: 

•1naknc>whelect^^^ 1 

' oSNo.2521719jlr*^^ 
of the cutting electrode. It is however so separated from the tissue by a plastic cover, or 
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Art Unit 3763 

by its arrangement In an endoscope, that it can only enter into electrical contact with the 
cutting decirode electrolytlcatly via Ihe seccetion whiph is present during the cutting 
process. Asa result, R is difficult to matotain the current intensity required for trouble 
free cutting in a required precisely defined manner at the cutting . electrode. Thus, if the 
power setting at ther.f. generator Is too high, burns can resuU or. if the power setting is 
too low. then a poor cut or Indeed Injury occurs because the tissue to be cut sucks to 
the cutting electrode as a result of coagulation processes". 

According to the'Roos •667 Patent, the device disclosed In the parent application 
O to the Roos '198 Patent (and thus in the Roos '198 Patent Itself) did not work because 
§ thef^ was insufficient electrical contact between the neutral and cutting electrodes to cut 
8 tissue, even 'though the dectrodes were In the TmmedTate vicinity" of one another. If 
J, ' the Roos -198 Patent had delivered electrically conducting fluid to the tissue site, such . 
£ as Isotonic saline, then the Roos -667 Patent surety wouklnot have stated, as it old. that 
§ the cutting and neutral electrodes -only enter into electrical contact" with each other "via 
K theseaetionv^chisV^ If Roos M98 had delivered 

electrk^ conducting fluid to the ^ tissue site, there wwiW Mve been to 
cor^cfiwbetweenlhecuttir^g.aitdneulra 

conducfing fluid itsdf, regardless of whether bodily secretions were present Plainly, 
Roos '198 used nonconducting Vashing liquid- and attempted to rely on bodily • 
secretions from the cutting process to make the nor^conducfive "washing liquid" more 
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AppficaUonTControl Number. 90/005,601 

Art Unit 3763 

« 

C -667 Patent explains at column 4. fine 30; 
O 



11-. 
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AppJicaUonfContrd Number 90/005.601 • Page 9 

Art Unit 3763 

radian Indus. Corp.. 75 F.3d 1558. 1566 (Fed. Cir. 1996) {To anticipate a daim, a 
reference must disclose eveiy element of the challenged daim and enable one skiBed in 
the art to make the anticipating subject matter."). « 

Section II: References dtsdosed In the IDS date d June 19. 2002 

Claim Refections 

In order to expedite the prosecution of this reexamination, the examiner of record wffl 

£ make direct references to the Supplemental Invalidity Response (Arthrocare Suit- 

O Delaware, USDC-D. DEL-CA No. 01-504-SLR) submitted with the IDS package dated 
C . 

W June19,2002. 

<n 

C 

I* 

J 35 USC § 102 

r* • . 



jj ' The fdlowing Is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

Ul 
O 

ru 



O form the basis for the rejections under this section made in this Office action: 



ApersonshaSbe enfflled to a patertuntew- 

(MthebmnSonwas patented or describe in i printed pubTcaflofl In this of a fore^n «o«ntiy or h f**>fc 
use or on sale h tMs eowfcy. more than one year prior to the date of appBcaOon for patent In JheUntod 



States. 



(e) the hvenfion war described In a patent granted on an appCcaton for patent by another Bed In the 
United States before the invention thereof by the eppEcant tor patent, or on an WernaGonel eppEcatfon 
by another who has Mfffled the requaementr of paragraphs (1). (2), and (4) of section 371 (c)©f CMS 
tiUe before the Invention thereof by the appfeant tor patent. 

... 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Ad 

* *• " 

of 1999 (AtPA) do not apply to the examination of this application as the application - 
being examined was not (1) filed on or after November 29, 2000, or (2) voluntary 
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: f UNO DATE 



UNITED STATES PEPARTMENT OF COMMERCE 
Patent tod Trademark Office 

A6*vs$; ASSSI^WCXy^SSCt^RFCRPATOItS 

ATTORNEY DOCKET NO* | 



DECEMBER 30, 1999 
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pat PUT gt REEXAMINATION 



1 623S-0O6IO 



ARTHROCARE CORPORATION 
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EXAMIMW 
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n 



PAPER 
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Mease find below and/or attached an Office communication concerning this application or 
proceeding. 
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cc: WBCam C. Foe$$, 3 - party 
ottormy 



Notice of intent to Issue 
ExPartQ Reexamination Certificate 


Control No. 
90005,601 


Patent Under Reeaarnlnaticn 


Ewmloer 


Art Unit 





- T7)« UAfUNG DATE of this communication *pp**n on thm cow shoot with Xh% ccnoipondtoct aoVrose — 

1, H Ptoa*cv6on cn the merts b (or remains) dosed to this ex part© reexamination proceetfnQ. Thb proceeding H rtibject to 
reopening at the in&Jative of the Offtc© or upon pottton. C£ 37 Cfft 1313(e). ACertfccstewal bebeued Jn\M*of 

(a) 0 Petard owner'* eaTrnunfcs{Jon(e) Cte± f 9 Oecpmoer 

(b) Q Patent o^ner*aUurtiponst«a4: , 

Cc) O Patent owner's frBure to flo an expropriate response to the Ottoa acton mated; - 

(d) □ Patent owner's blwrt to tkneTy Ha eo Afpao) Brief p7 CFR 1.162). 
<e) Q 

Status ot&tFvU Reexportation? 
(0 Ch^oahthcGf^dflco^OYea, QNo 
. to) Change in th« Draianf^: Ores, CJNo 

fh) Status of the Ctetmts): . 

(1) Patent dehnf el ccrrttmoct f -64. 

(2) Patent cieimfsi amended flndudEno. dependent on emended ddrafeft 
<3) PeUnt deJmfs) ceoceJed: ^ 

(4) Newly presented dafrnft) patantebaa!,. „ 

(5) N«r**y pceianiad centelkd dafrns: , 

2. H Note the attached statement ot reasons for pattntoblOy *ndfer contixnalfon. Any co m inenU considered oeceesary by 

patent ©*mer roger dng reasons for patenteHBy and/br confirmation must bo submtted promptly to avoid nrocesvmp; 
dere'ya. Such nfcmUrion(«) should be labeled: *Ccmrneat* On Statement of Reasons lor Palentetfey end/or 



%Q Note etteched NOTICE OF REFERENCES CfTQJ (PTO-982). 
d.B Note attached UST OF REFERENCES CITED <PTO»1449). 

$.□ The <frawtno correction request BUdon be □ approved Q disapproved. 

aO AclroMtdernent b made ot the pdorOy c&m under 35 U.S.CX $ 1 1S(eHd) or (Q. 
'DAJ bOSome* c)QNone oftha certified copies novo 

□ bean receded. 
D not bean receted. 

□ been^iiAooScatfcnMa 

□ been «*d in f eexamfarion Control No. , 

□ been rocerVcd by the tntemsSonri Buroau in PCT AoDCcgfloo No: 
* Certified copies not received! 

7.D Note attached Otarribtor t /ri^«vim«<. 
&□ NoU .ttoched loUM** Summary (FKM74) 
a\Q OOm:^ 

MacueJ Mendez 
Primary Examiner , 

' _ • • . Art Unt 3753 

oet Rcqocflq (If fcird party rcgotttor) 

oXPSm mIm " ' ~~ ' 




FTO-C9(RcMH-Of) HoGc* ot Wtr4 to tsaoa Ca rarta RttunrfnaOea Certmcate Part ot Paper Ho 15 
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AppncalwiVCortrol Number. 90/005,601 • 

MUnlt3763 • . . ... 

peevftMiMftTlftM OF *f g patpMT NUMBER 8,697,536 
STATEMENT OF REASONS FOR PATENTABILITY AND/OR CONFIRMATION: 
The following is on examiner's statement of reasons for patentabmijr end/or 
. confirmation of the cU&ns found patentable in this relation proceeding: 

r^rd cone b « " nntr printed by the pat** ownarpg 

juried that date 



U§4 are allowable over 1 



CrjoTfltlofreoord, . 

My bqury concerning this communication or earter comrm^ons from the 

exara^sr***^ 

2221 The examiner can normally be reached on 0730-1600 hrs. 

If aUempte to reach the examiner by telephone ara unsuccessful, the examines 
supers. Mr. Brian Ca 5 ler can be reached on 703-30*-3S52. Tb» fax phone numbers 
, oanization where this appBcafion or proceeding Is assigned are 703*05*590 



for the org 



for regular communications 



end 703-305-3590 for After Fmal 



communications. 



WttML 0ASLBI 
SUPEHVtSOftf PttBfT 

TECHNOLOGY CDfTEH 3709 



March 4, 2003 




Manuel Mendex 
Primary Examiner 
Art Unft 3763 
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LIST Or PATENTS AKD PUBLICATIONS FOR 
KPtliadTT'S IUFORM\tIO» DISCLOSURE 
STATEKEWT 

(Ota Kvical sbeatf If Mctmcy) 



Attorney Docket Ho. 
1(238-000610 



Applicant t TOgP B. ECCgtg at ml. 



tcpue Datei I Group: 
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OTHER ART. (Including Anther, T*tl%» Pate, Pertinent- gegoe, Bto.) 



Correspondence frees C. Larson Dept. of JTealtJi « Human Services dated April 22, 
1*51 C3pg«) • 



gwggty of Safety And Effective Information Upgs) 



Correspondence froa X. Britain Dept. of ifeal to & Human Service* dated Auguefc 
13, 1>*5 . ^ 



Correspondence from J. Kali a valley fOrgc dated July 2$, legs Upgt) 



L. Hallt g. ifcurorarg. Vol. 0$, pp. »70>P73 CimT 



Excerpt f row seminar by &• Mali a, MD 
Sursreoa* Mectioy (lp9> 



W5 American Ab&oc. of Keurolo^ida 




L« Malia Toe Vgloc of Irrigation puriag Bipolar Coagttlacion UpgJ 



t» Hallt Kev rreada in Jtfcroaarysacy and Applied Technology (pea •-!«) 



Oodwan Bipolar Elcccrogurgery Products? brochure (8 pga) 



53>a KALIS Bipolar Co*£ulaeii>7 and Bipolar Cutting xyataai o«C-IX . brochure 



^a^AP (^^ncVq^ffii^^ rlectrogprgical Syatema CHC-lt {Catalog to- 117 o) 14 pga" 



^al^y-ycrga'a^ nev prodocta- Clinic* Vol. 4tS, p. I UW 



PAIS CCKSIPEREP f^ft! 



rrwirmt Jsltlsl ttr^xw e«&sle>rtd* vbetacr or sot citstiea la U cemforanoe vita HPS? cot* , 
He* throoga cit*tioa if not la coafoxmaace aad act ectwl4er*a. t»cloae ooyy of this feea vita sex* 
cocvualcstio* to sppHcaat. 
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This appendix designation corresponds to a 
video admitted at trial as exhibit PX - 105. 

PX - 105 is reproduced on a CD-ROM 
located in a pocket envelope at the end of 
Volume 1 of this Appendix. 
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Attorney's Eyes OnJy- 
HIGHLY CONFIDENTIAL 
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Plaintiff's 
Trial Exhibit 
PX107A 
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.Attorney's Eyes Only S&N0017204 
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Smith^Nephew 



Dyonics* Series 9000 
ElectroBlade™ Resector 

Instructions for Use 




INDICATIONS 

for resection eMeiclsioncf soft tissues. T1* 

Resector Is effect** to tissue resection and hemfts^ offcteeane 

*esssls.UteWendrffora^ 



CONTRAINDICATIONS 

♦ toe of the Dyonics OectroBlade Resector ^ ^^^^ 

where sauna end Riser's lectete is not used as an enfant. 

♦ The Dyonics BectroBtode Resector te contralndfcated In 
newosurcery and cartfovescutar surgery. 

. The Iconics Etectroetade Resector Is etso ccoUelno^rfodfer 
£2£^orsr*lr^ • 

♦ TheDyciacsOecti*^ 

patients for whom m arthfoscoffc procedufels coniralndica**! 

farany reason, .^^^t 
. Use of the Denies Oectfc«e^ 

Implant*. _ _ ^ . 

♦ TheD*onfcsOectro8»eo*Resectoc^ 

distention for arthroscopic Inspects Abrasion 

may not be effective to treating heavy patleiAsor those J** 

ankylosis. fastebimy, or expectations beyc^ the relief olj^ 

♦ Int/ecor Ucal abrasion arthroplasty may be t^***^** 
P*tfenUnot*»el^ 

♦ ^lo^ctort^ *s contreindteoted when *seeee has V"*'**** 
. t^hc phase of synovial 

aoVer*eo-rt*u^oWarthjto 
tertBafieteprtsenU 

IMPORTANT 

♦ The OronlcsDectioBtade Resector Is ccinpatfctewimiype^ 

Generators: f^rce FX\ Force nr«. and FCeea 2. 
. The Dyonics BectroBlade Resector b preassetntted, P***t«* 
sterie and ready for use. Any attempt to 
Dyonics Oectro8teae Resector cables vM o^ma^ them and 
makethem unusable. 

♦ To remove a Dyorics OecUoBtade Resector 

package, ped the Tyvek* seel off the btecte tray, SterWty is 
guaranteed if package has not been opened or damaged. 
- • Do not pul the etectrosurgteal generator on the Smith & 
shaver system cart 



DYONICS 4 



READ THE DYONICS SHAVER SYSTEMS' OPERATIONS/ 
SERVICE MANUALS, THE GENERATOR M^ACTVTO^ 
OPERATIONS MANUAL, AND A^^O^ ^IPJ^KT 
OPERATIONS MANUALS FOR SYSTEM SETUP, OPERATION 
AND CLEANING tiSTRUCTIONS. 

WARNINOS 

• t>onottoar*tat«cenv(rlnd^ 
when power eem Ike « 
Bectrical fcfrrrj ami rem*. 

• Tbs Dyonke B«**U* i 
sterie alsMaaUa device. Oe net reuse. Attempts tor 
devices may earns** the tasulath* eeatlr* sr cable • 
dam |e the rmttorrt erase* 

• Oer^^etot^Dy^O^Aoe^ 
bfococrtartwWiorleck^iwxfceltytai 
UtmeUimbiMyc 

• OertrtwttMrawtbsL,. 
bees the electrocuted e>«efatotlsl^awaed. 

• Pa not lay aay ctattjaswtJcaJ 

• drapes. If «etM»etocti^^ 
whether foot er band centrolM Is actuate* kutb devices 
wal^^tlv^Uds^mayH^kir*^ 11 

• FamaeeffteRF surreal < 

• D«rlr*RFeclivstir^ 
«*si^ Is r*ar*t*e stove, 

tube return are completely ^^^^^2^^^, 
D*sia^d»at there baaurentema^ 




do net wrap me cubtos ermmd ^^^^^S^!^ 
i ereundiaetal selects may foArcefmrwtstliatce^foad 



tosl^am^erlr^tothepmWer 

It fo teceinreerufcd met «F ertfrauee W tire DyeteW 
QectroOaee Resector be apfflad to brief intervals to 



eaeefRFerrarsjy. 

As wtth e» elsetreatstfeal t^^**********"^ 
ftanwsAmeriesthetlcsm 



TVs electrode * may ramato hot eeeer> to « 
the #Wctrc«w^ current Is deactivated. 

T^r^tk^shc^ raceme Wo e«^ 
.^•und^erwhkaheveW^^ 
(La., operating table «rf*srte|.The we or r- 
ImrtMti 
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# 



Surgeons / Cases / Sites 



Surgeon 

Adams, H. 
Bach.B. 
Bahrt,F. 
Baker 
• pamett.lt 

Brandon, T. 
Built© 

Cabom,D. . 

CuBta,Jl 
CurlW, 

Gaitsman 

H©chtman 
Hee4cm 
Hefteron 
Hunter, R. 

Lemos,M. 

Majors* R. 
Martin, D. 



Montgomery, J. 
NorOvop 
Nuber,& 
Pasga^S. 
PoeMny 
Ranger, P« 
Rermbva 
.Setesnfck/ 
Cantzafaa 

SrriBey,P. 

Thompson, M. 
Uribe/Andary 



# of Cases institute 

~" 3 ' VafleyVtew 

. 1 Bush Surgery Center 

■ t Jax Beach Surgery Center 
: 3 . Houg&ten 

1 RklgeviewMQdcaJ Center 

2 Northwestern Memorial 

"6 * Penteuta Regional Med Center 

6 Bayshoie Surgery Center 
1 - Jewish Hosptal • 

. 2 OekPaftfRushSujgeryptr . 

.6 Vr^BeauTr©K Shel Surgery Cer^B^ ' 

I North Carofina Bapfist* 

6 tf*o* Surgery Center, St Elizabeth Refctonal Med Or 

6 * MedfcaJ Arts East SurgfcaJCtr 

6 Texas OrthoHospftal 

1 London Health Sciences Or 

2 OoaowHospW 
• 1 . SLVteenTs 

- 1 Same Day Surgery River North 

3 Aspen VaJtey 

6 BapWHc*paaIEas*;Hea]l^^ 

1 LaheyClnic 

.1 London Heal* Sciences Or 

6 HeafthSouth Surgery Ctr ,\ 

1 -North Carofina Baptist 

1 Rush Surgery Ctr 

8 Forest Parte; 

1 RagterHospttal 

3. Northwestern Memorial • 

1 Forest Park 

4 Nor* Can** Baptist ... 
t Saoe-Coeurde Montreal 
1 * Cartas Surgery Center 
^ Hospfcsl 

• 6 Bedforcl Ambulatory; Northeast SwgfcaT 
1- • LaheyClnfc 

1 Quean QbabethOHospte* 

2 LaheyClnfc * 
2 HeaRhSoufo Doctors rtosf^ 

. 1 LaheyClnfc * 

1 DoctotsHospttaf ' * * ' i 



*1 



109 



35 



Totals' 
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SmithONephew 

Instructions for Use 

Dyonics* Series 7Q00 
RF Arthroscopic Probe 

DESCfUTOON 

TTwCVor^ Series 7CJ0ORF Arthroscopic Probe b des^ned fix artMoscoplc su-gfcal procedures of the knn, shoulder, anVte, etoow, 
' wrist, end hip. The device consists of a sterile, sfr*teHise bipolar probe with suctJon control. • connector cable and optional hand 
controls (Ffcure 1). It Is deigned tor use with a norvsterlie. reusable Dyoric a Control RF Generator Adaptor. The adaptor and proon 
are desired for use together as • sJr^te u* and pUtt«d Into an eWct/asur&ical («neretor. 



rnaV r 


****** cmm c^e» 









rT^JLXJyootoSedee 7©X»RFArti»rt^^ 



INDICATIONS 

Tht Dyonice Series 7000 RF Arthroscopic Probe, when used kn cofjvnction with the Oyoclce Control RF Generator Adaptor la 
Intended for res&tfon. attatton, or excision of son tissue; hemostasia of blood vessels end coagulation of soft tissue In patients 
recutrinf arthroscopic surfery of tho knee. rfiovkJer. arMo, rtbow. wrist, and rep. 

COHTRAaNDKMTOHS 

Use of the Cyonlcs Series 7000 RF Arthroscopic Probe Is corejairvJceted to any nonanrroscopte surgical procedure and In procedures 
where saRne, Wn^er** tectott. or other conductive solution is not used as an vrfcant The probe boot appropriate Cor patients tor 
whom an arthroscopic procedure iscontralndteatod far any reason. Use of the Oyonlcs Series 7000 RF Arthroscopic 
Probe Is cortraiodkated for patlenU wKft heart paceraekers or other electronic device knptents. 

WARNING* 

• Use only wfta the Vafteytob Force RP" of Feme FX»^C Cemfster, and the Sm*k a. Ne?*e*> RF Cremator Aeaptet 

• The power sctte\£* provided la tMs document ere lot reference purposes. Use the lowest p ow er aettfeic and atokmm those 
m contact time accessary te achieve the appropriate surgical effect to avoid erUtended tissue tnjar* 

• Do not tewen the ceramic Up or etectsede when power Is Wintf e pptod . 

• A veld toacMnf the ceramic Cp or electrode wttil your flngera or aastr yn n t i. 

• Oe net laaert er withdrew the ateee waste power si betrej appeod. 

• Inadvertent acthratlea or movement of the electrode eutsUe tke fteftd el vUiee may reseat la patient bap** 
. • Avoid sn*icce£»krj* or prolonged activation e et wasn tissue appScatJons as extended mjery may reset. 

• Avoid kibble ecoumgfeUee m'the )emt spece A**!* **♦. T»e eccumaUtton el eubbie* ereend the workm* tfc) of the probe w« 
dlnlnlah perlonnae^ «v4 

• Contents otenle. Be an was ■ eaetofla has, aeew-epe^ead oy dasan s ad, 

• De not reuse nay accessories labeled as ^tft&U USC. 

• Usanf arthroscopic CuManoa, cneere that the probe tip la completely serreurvJed ay conductive Meant solutlee oaring nee. 
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MANUFACTUWNG PROCESS INSTRUCTION 
ORATEC INTERV ENtl OKS, INC. 

TITLE: CABLE TO SriAFT WELDING FOR INTECftATliD CABLE 



Revision History' 



MPI00222 

Rcv.02A 



Rev. 


DCO/LASfl 


Effectire Date 


Description of Chaoge 


Initiator 


01 


D010496 


08/03/01 


New Release 


Andy Surcsh 


02 


D010519 


08/21/01 


• Added MSP20073 i to section 5.7, and section 
9. 1.4 for changing the electrode tip. 

• Revised sections 9.1 J cleaning the electrode 
tip, 9.1.6.1 check electrode force with no weld,* 
and 9J2.1 1 holding the cable up, and 9 3 A for 
damaged power wife. 


TanHuynh 



Git 
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MANUFACTURING PROCESS INSTRUCTION * MPI00222 
ORATEC INTERVENTIONS, INC Rev.02A * 

TITLE: CABLE TO SHAFT .WELDING FOR INTEGRATED CABLE . ' 
M OBJECTIVE 

LI This MPI provides infractions for welding the power wire to the bipolar profrf ***** and » 1 
soldering tnc return wire fo rTAC. Chfcet Ablation and Ahlation Suction shafts . ' I 

2.0 REFERENCE 

. 2,1 SOP00012 Line Clearance 
3.0 AFFECTED DEPARTMENT. 

3.1 Production ** 
4.0 DEFINITIONS 

4.1 N/A 
io EQUIPMENT 

5.1 Resistance Welder OMC00031 

$2 Power Wire WeUfing fixture MSP20040S 

53 Safety glasses 

SA Scale (Ruler), Graduated in 0.01" 

5.5 Eraser stripper OMC001 04 

5.6 Dental nunor 

5.7 MSP20073 1 ecctrode Tip aeaning Tool 
5.S Microscope 

?t? $oWeringiren 

g.lp ContrnyitY meter 
CJ> MATERIALS 

\L1 ProsatwipesP/N 300073 HIGHLY COHFK>ENTIAL> 

U HA - ATTORMEYSOKLY 

7.0 LINE CLEARANCE AND CLEANING 

7.1 Clear area of paru not related to this assembly, refer to SOP0001 2, Line Clearance Procedure. 
CONFIDENTIAL . ' m Pago 2 of 7 
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MANUFACTURING PROCESS DESTRUCTION MP100222 
ORATEC INTERVENTIONS, INC Rev.02A 

TITLE: CABLE TO SHAFT WELDING FOR INTEGRATED CABLE ' . ' 



• 7.2 Clean -work area by wiping with Prosai wipes. 
8.9 SAFETY ' 

5.1 If unfamiliar with the use of the resistance' welder, contact rpanufacturing supervisor prior to 
use. 

8.2 Wear safety glasses when using resistance welder, if rnicroscope is not used 
9.0 PROCEDURE 

♦ 9.1 Set-up 

9.1.1 Setup welding machine. 

9.1 2 Install Cable Guide MSP200397 on fixture to weld non-suction probes, or Cable guide . 
MSP20066S to weld Suction Probes. 

9.1 .3 .Clean tbe top and bottom electrode prior to lot start and after welding every 30 
. units. Electrodes should be cleaned using the electrodes cleaning tool MSP20873L 
Use mirror to inspect any visible signs of damage on the top electrode. Refer to figure 
U. 

9.1.4 Replace the top electrode when the wire or shaft sticks to the electrode, or 
excessive sparkling occurs. 

9.1.5 Turn on the resistance welder. 

9.1.6 At the bcguining of the lot do the following: 

9.1.6.1 Check electrode force to S lbs with resistance welder on no weld. 

9.1.6.2 Select the preset schedule (Schedule 1 : 1* Pulse -223 %, T 4 Pulse « 45 %). 

9.1 .63 Turn the WELD/HO WELD switch to the WELD position. 

9-2 J^y^einbly j j / 
\ ! r— — « III L 



Jzzm I. — v I PO! 



:vm v:^r s. s-t^r- pcs it: as tdr vclbin-s 
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MANUFACTURING PROCESS INSTRUCTION 1 - Mb - 

ORATEC INTERVENTIONS, INC. MPI00222 

Rev.02A 

TITLE CABLE TO SHAFT WELDING FOR INTEGRATED CABLE 



-^I?;£*ZV™:* ™* ^ rear groW as 



shown in Figure 2 and X 

922 IPC: Inspect the integrity,* ft, tmotd wire* Ufore welding. IThevt should be 
tmnedaIlarouod.be wire. There should be no loose wir^dJS,? 
port*, should be within 0.10»±<M>2». If the mmed wire does not .Jib 
criteria, send them to the supporter area to be reworked. 

923 to ^ f « 0" the shaft supporting Mock of the elding fixture as • 
shown , n Figure 1 w«h the notch facing up for TAC, Chisel and AWa*»la£*L 
the up facmg away from the operator for the Ablation Suction andbjEoWdX For 

w»th the edge of the top electrode. Refer to figure I. ™«enen 

92,4 Confirm the shaft is resting on the bottom electrode. 

9SL5 Align the power wire to the cabk gwde Wool of the fixture 

92.6 For the TAC. Chisel and Ablation shafts: The distal tip of the power wire should be 
located at the proximal end of the notch. • uk power wue should be 

^O^-^frl^^^ 7 ^ ^ . ,!P rf ^ wire should be located 

wittun 02. from the distal end of the crimp ring. Refer to finrc 5 for rt~ 
orientation of the shaft tip for auction .halt ^ 5 fw "* 

^ ^t^^^Z^ ^ 8re °* e rf gwde Wockof the fixture s*h 
uTuW^ * °* l °P ^ of the shaft, the power wire is paxalleHnd 

^e up of the power wue is flush with the left edge of the topdectrode. RefertT 
HWX - Takc « ^^wirebnottouchingft; cW^g^^o„toL 

* ftfpowe^ * h€ ** - th * «<* come, down and co*tac* 

9X10 Reft^ ? ° f 46 «°P ***** «5P «Eg« with the tip of the power wire. 

^ wiS™ 5!, P °T TWirCand *■* «*• that A^oTE 

Power wrre Is centered to the top electrode and on top of the shaft Refer to SgiTti 

9 " 2 "" IL°cri» U n r 5 e 7 , i iB S. ,be b ° t,0m ek *" de " d ,he Power wire should not touch 
the crimp ring by holding the cable up from the shaft. 

* 2 ' 12 Id^r 55 !'' 0 " ° f Sh3ft ^ t*>™™™* the above requirements, apply 
add.hooal pressure to foot pedal to weld the power wbe^LTSS. 
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MANUFACTURING PROCESS INSTRUCTION 
ORATEC INTERVENTIONS, INC 



MFJW222. 
Rcv.02A 



TITLE: CABLE TO SHAFT WELDING FOR INTEGRATED CABLE - / ; 

9.2.13 If In-process Kanban Card? arc present at ihe downstream end of the operation, then - 
use a maximum ln-proces$ Kanban Quantity of5. 
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MANUFACTURING PROCESS INSTRUCTION ^V^St 
ORATEC INTERVENTIONS, INC Kev.OZA 



TITL E: CABLE TO SHAFT WELDING FOR 1NTEGRATCP CABLE . 

93 IPC: Inspect wdd spot with a microscope 

9 3A Weld spot should shovr n* sfens of excessive welting or broken spot on tb« power 
wire and shaft 

93.2 Wire should not be welded to Crirop Ring (suction) 

93.3 Wire should not protrude into notch (noo- suction). 

Q.4.1 Use a razor blade to scrape clean -IIS" of the n ro*vmal end o£ggjjg^ vjre. Solder 
the bhcfc integrated cable wire to the ribb on wire «Heapt-480»TliSUil fivm fe 
irinratd^efid^ W bottom Wr of ^nal^tebfapV The solder iomt can not short or 
contact the shaft. 

9.4.2 Clean flux using 1PA. 
p^o^ IPC: Gently tug on the power wire* to make sure ii4sthgvare securely wekled-attachefoi 



IPC; Check for shorts between t h e black and white integrated cable wires, using 1 condnnjrv 

iiKleroTV<if7ffri 

n ^9J7 A sserobW ofthePVC tubbgoe su c uon gh A ^Maj^UavWU** t^%^- 1 ^4<* 
Heat the distal end of the *>W t»hS«i» usim* » hot bor at 3S0»+ ST for 10 seconds, 

ft^i2iLS«dc the PVC tubing on to the proximal end of the suction chaft and mak e sure 
that there is o range of .OS** to 0.1 (T gap between the ecUnp ring end th e -e nd of the 



nvr tnhlnn ttifar in Ti r »re 4 inner TFE to the end of* the shaft. 
10,0 . ACCEPTANCE CRITERIA . 

10.1 Power wire is securely welded to shaft. 

10.2 Weld spot has no signs of excessive melting orb 



1 0.3 The black and white integrated cable wires are not shorted to each other. 



HIGHLY CONFK)ENTlAL- 
ATTORNEYS ONLY 



CONFIDENTIAL ■ - PageBof? 

ORA 0007463 



A 22792 



ORATEC IKTERVTEWnONS, INC ' 

TITLE: CABLE TO SHAFT WELDING FOR INTEGRATED CABLE 



MFioom 

RcvD2A 



. 11.0 DIAGRAM 



Front Grommct 



Shaft Notdi 




Figure 1: Orientation of Front C romreet on the shaft 
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^UrafrACTURiNG PROCESS INSTRUCTION 

ORATEC interventions, jnc 



TITLE: CABLE TO SHAFT WELDING FOR INTEGRATED CABLE, 



MPI00222- 
Rev.OlA 




Figure 5: Shewing the orients lion of the suction tip while resistance welding 



TOP ELECTRODE \ 



TIP OF ELECTRODE 
CONCAVE UP 



\ POWER WIRE \ 




1 SHAFT \ 



Figure ti Power wire and Shaft is centered with the Top Electrode 
12.0 DOCUMENTATION 

12.1 Record manufacturing information, date and sign on the Device History Records (DHR). 
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. M AWFACTUR1NC PROCESS INSTRUCTION .• ' . .MPI00220* 

* OKATEC INTERVENTIONS, INC . *• * Revfll (Tcra» . 

TITLE: CABLE AND SHAFT PREPARATION FOR INTEGRATED CABLE PROBE - * 



Revision History 



Rrr. 


DCO/LAS* 


Effective Date 


Description of Change 


Initiator 


01 






New Release 


Nicole Perez 


Temp. 


D010524 


owim 


Revise section 9.1.1 • 


Andy Suxesh 



HIGHLY CONFIDENTIAL 
ATTORNEYS ONLY 



CONFIDENTIAL Page 1 of 6 

ORA 0007467 



A 22796 



mmJFACTURING PROCESS INSTRUCTION . MPI00220 

ORATEC INTERVENTIONS, WQ. % Rev.01 (Temp.) 



TITLE: CABLE AND SHAFT PREPARATION FOR INTEGRATED CABLE PROBE 
•1J0 OBJECTIVE 



1 .1 This MP! provides instructions for Preparation of cable wire for TAC, Chisel* Ablation, and 
Ablation Suction shafts. 

2J> REFERENCE . 

2.1 SOP00012 Line Clearance 
3.9 AFFECTED DEPARTMENT 

3J Production 
4J DEFINITIONS 

4.1 WA 
SO EQUIPMENT * 

5.1 Safer/glasses 

5.2 Front Grommet Assembly Fixture (MSP20O605) . 
S3 Rear Grommet Assembly Fixture 

5-4 Wire Stopper^ 24 A WO ' 

5.5 Scale (Ruler), Graduated in 0.01 w 

5.6 Eraser stripper OMC00104 
. 5.7 Solder Pot 

£0 MATERIALS 

6.1 Prosat wipes P/N 300073 

6\2 lint Free wipes 

*3 70O0IPA 

6.4 Finger cots or Gloves 

HIGHLY CON RDENT1AL- 

7.0 * LINE CLEARANCE AND CLEANING ATTORNEYS ONLY 

7.1 Clear area of parts not related to this assembly , refer to SOP00012, line Clearance Procedure. 

7.2 Clean work area by wiping with Prosat wipes. 
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MA] s TOFACroiUNC FROCESS INSTRUCTION MPI0022Q 
ORATEC INTERVENTIONS. INC' Rev.OI (Temp.) 

. . * . * • * 

TITLE: CABLE ANO SHAFT PREPARATION FOR INTEGRATED CABLE PROBE 



8J>. SAFETY • . 

8J Wear safety glasses when using Solder Pot 
M PROCEDURE 

9.1 Prepare CaMes in supporter area. * 

9.1.1 Power wires preparation. . . *. 

9 J J.I For Suction Probes only: Measure the stripped section of the grey jacket 
The stripped section should measure V -tf- O^T. If not, strip the grey jacket 1~ 

9.1.1.2 Twist or pull one end of cable to remove the outer grey insulation of the wires, 

9.1.13 Strip power wire to expose the cooductorito to 0.65" and then twist the. 
small wires together. If needed use finger cots or gloves to twist the wires* 

9.1.1.4 Dip the twisted wircinto the 70ft0 IPA and dry with lint free wipes. 

9:1.1.5 Dip the en<feof the stripped section into a solder pot to tin 0.20" to 0.30" of the 

9.1.1.6 Trim the exposed conductozssuch that the tinned section is 0.10* ± 0J02~. . 

/ft 

9.1.1.7 IPC: Inspect if 0.10 w ± 0.02 of the tip of the power wire^fully turned. 

9 . - T - .1.* hor cabl es with 1C Wires, i>Ulp apuivMiuuiUj 03*11 0.1 flunriaih cud uFthe 
TCWrcs. 

9.2 For shafts that are coated by supplier, inspect the coated shaft for the following: 

9-2-1 Visually inspect the insulation under IX magnification with probe held at IV away. . 

*. 9.2J .1 Reject any pinholes, cuts or deep scratches exposing roetaL 

9X1 3 Reject if scratches, embedded particles, discoloration spots are located within 
distal IT of probe. 

9343 For scratches, embedded particles, discoloration spots located beyond distal 1* 
of probe, reject it 



9-2.1 3.1 More than four are found in any combination. 
9-2.13.2 Any scratch longer than 0.08". 
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MAMIFACTURING PROCESS INSTRUCTION MPI0O220* 
ORATEC INTERVENTIONS, MX Rcv.01 (Tcrnp.)' 

TITLE: CABLE AND SHAFT PREPARATION FOR INTEGRATED CABLE PROBE 



92.133 Any embedded particles or discoloration spot larger than 0.05" ia 
diameter. , <v 

. 922 Put the protective sleeve over the coated shaft 

S3 Assemble cabk awl PVC tubing on the groramel from suppoiter area. 

9J.I For non-ruction probes, slide the rear grommet over the cable to about 3S 9 from the 
tip of the power wire using rear grommet fixture. Refer to Figure 2 for orientation of 
the rear grommet on the cable. 

932 Assemble tbc front grornmel on to the shaft using the front grommet assembly fixture. 
Refer to Figure 1 for orientation of the front giommtt on the shaft. 



933 For suction probesj slide the rear grommet over the cable and the PVC tubing to 
about 35" from the tip of the power wire Make sure that the PVC tube is inserted 
into the larger hole in the rear grommet Refer to Figure 2 for orientation of the rear 
_ grommet on the cable. ^ 

93A AccemMc the front grommet onto the shaft using the front grommet assembly fixture 
MSP200605 refer to figure 1 for orientation of front grommet on the shaft. 

933 Notes To rework shafts with excess power wire, use a fue to take off the excess wire* 
'by filing down the excess wire unul the shaft is free of excess wire. 

10j6 ACCEPTANCE CRITERIA 

10.1 Visually inspect the snipped power wire if turning is within spec of0.10 n ± 0,02. 
10-2 Visually inspect if the tinned section of the power is not frayed. 
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MANUFACTURING PROCESS INSTRUCTION 
ORATEC INTER VENTI ONS, INC 



. MPJ00220 
Rev.O] (Temp.) 



TITLE: CABLE .AND SHAFT PREPARATION FOR INTEGRATED CABLE PROBE 



ItO* DIAGRAM . 



Front Gr omroet 



Shaft Notch 




Tle»r* ll Orientation of Front Cromm d op the shaft 



Power Wire of Cable 




OMe 



Rear Gromroet 




Figure 2: Orientation o f Rear CrommH op the Cahl* 
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MANUFACTURING JPROCESS INSTRUCTION ' MPIOCttZO 

ORATEC INTERVENTIONS, INC . ftev.01 (Temp:) 

' * • * • • 

TITLE: CABLE AND SHAFT PREPARATION FOR INTEGRATED CABLE PROBE 
12.0 DOCUMENTATION ^ ^— — « _ 

1 11 Record manufacturing information, date and sign on the Device History Records (DHR)L 
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Dyenics* Series 9000 
ElettroBIade" Resetter 




the world's firs* arthroscopic t 
product to mechanically resect 
soft tissue and simultaneously 
provide coagulation! 
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Urates 

i 

* 
i 


1 Mast extensive 
experience with thenxal 
shrinkage 

Continually irrsmjve 
existing product (Le^ 
Vulcan system new 
suction probes) 
Only device with 
temperature control 


j Percrpnonsrrealiiyof 
monopolar safety issue 
Slowly gaming 
acceptance in crowded 
ablation carte 
Niche supplier 
Vulcan regarded as too 
aggressive for ablation - 
~foesricJr 


Establish temperature* 
control perform for 
large potential segments 
such is aracuiar 
cartilage 

DuTerenriate as cltnknl 
leader w/pubhshed 
studies 

Parmer with arthroscopy 
supplier for expanded 
represents rioQ 


Poor long-term cluneal 
results w: shrinkage 
Competitors produce 
equal or better shrinkage 
rcsnhs > 
Competitors 
leverage/bundle with 

mm V«UIU% WJ ISj4J 

other equip me at 
Company's spine 
segment will siphon off 


Mitek 


Solid ablation product; 
recent introduction of 
thermal version 
Leverage with shoulder 
product* 

Respected, pbysiciao- 
focused sales force 
Recent upgrades include 

Scroogest European 
presence due to Etfrieoo 


OEM from Gyrus 
Current focus on 
shoulder segment only 
Has oucesrabuahed 
credibility for thermal 
shrinkage. 

Design does not allow 
for suction: use "sheath* 
with limited success 


lmovaai ve wifl expand 
full Kse oppcerunsty 
Establish clinical 
efficacy superiority of 
VAPR IT tor thermal 
shrinkage and ablation 
Develop next" gene rttjon 
devices 


Snare sarhe niche j 
postuoo as 
AnhrcVAnhoCare, 
confusing to customers 
OEM product < 
margins, profitability 
w *u occisse 
w/aggressivc bundling 


Anhrocare 


First to market 
w/bipolar ablation 
proves 

Considered "gold 
standard" for product 
j^ertotxnance 
Leverage with Arthrex 
product in US 
Strong patent position 


Lack Mitek s financial 
resources 

Niche player in overall 
arthroscopy market 


Leverage wands with 
Anhrex produca 
Establish clinical 
efficacy/superiority of 
thermal products 


Declining profit margins 
with OEM/free box/ 
declining ASP for 
leverage 

Increased competitors 
will speed market 
maturation 

Inability to gain broad 
acceptance for articular 
carnlage wulsnamp | 
it o win 


Soyker 


Strong recognition ta 
visualization market 


03 position in powered 
resection market 


Lever RF for a complete 
system sale 


Poor customer j 
acceptance If ftroctiect • 
appears inferior to 
Anhrocare or Mitck 1 


Lmvatcc 

» 

i 


Broad product line 
Perceived as k>w-<©st 
supplier 


Monopolar device 
minima l\y diflcrenoatcd 
from "Boric penciT 
Low customer 
recognition/ acceptance 
of device 


Establish clinical 
equivalence to 
esiabiished competitors 
and low-cost platform 
Broad bundling 
caoabBttv 


Failure to create a i 
distinction from Bovtc 
Nonexistent 
proreooonal efforts 

t 

» 



Figure 7-*0 RF Competitor SWOT Analysis . 
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Introduction 



The acquisition of ORAT.EC Interventions by Smith & Nephew Endoscopy 
Division provides a unique opportunity to combine the strengths .of Smith & 
Nephew in arthroscopic visualization and resection with the technology 
leadership position ORATEC had established in radiofrequency (RF) systems 
and applications* The ORATEC product line has been known as the •monopolar 
RF technology in the marketplace, and there certainly are numerous advantages 
to the use ot monopolar RF energy delivery In certain applications. As we further 
the integration of the former ORATEC products into the Smith & Nephew 
Electrothermal Arthroscopy System (EAS), we want to act quickly to extend 
the product offering to include bipolar ablation. 

This Sales Guide initiate the launch of 4he new Saphyre™ Bipolar Ablation 
Prob* product fine.- The addition of Saphyre Bipolar Ablation Probes rounds out 
our electrothermal arthroscopy product fine. The Smith & Nephew EAS is the 
only arthroscopy system available anywhere that carl operate in botti 
monopolar and bipolar energy delivery modes. Our customers wffl now have the 
convenience and freedom of choice to move between these two tools freely, * 
using the Vulcan© Generator. You can look forward to some true competitive 
• advantages from -these customer benefits. V 

In the Sales Guide, you* learn about Saphyre Bipolar. Ablation Probe Features 
and Benefits, how these products compare with competitors, and our strategies 
for approaching customers successfoSy. A key. element to keep in mind is that 
we wifi not obsolete the monopolar Ablation Probe product line. Smith & Nephew 
has many customers that are completely satisfied with the performance of the 
monopolar ablation products. It is undesirable for us and undesired by the 
customers to convert these accounts to bipolar ablation. You w» be given son?* 
very specific direction regarding account targeting and the roBout of Saphyre 
Bipolar Ablation products. Let's use the launch of Saphyre Bipolar Ablation 
Probes to grow the bu'sinessl 

Please study the contents of the Sales Guide thoroughly. This material 
.complements the Web training material. We expect you to know this material 
and to return and pass the enclosed Assessment before your sales samples and 
literature will be sent to .you. Questions concerning any.otthis information or any 
issue relating to .the launch, of Saphyre Bipolar Ablation Probes should be 
addressed to the Marketing Department 

Thank you and Good Selling!! 
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Product Description 



Saphyre bipolar ablation probes bring bipolar modaBty to fife for the SmKh & Nephew 
Vulcan generator. Simply put the probes are disposable, bipolar electrosurgical 
probes for cutting, ablating and coagulating soft tissue. But there is also so much 
more! 

Saphyre bipolar ablation probes are designed to be competitive with existing bipolar and 
monopolar products currently on the market. They are intended to build RF sales where 
monopolar Smith & Nephew products have been unable to gain ground against 
competitive bipolar ablation sales. • 

To this end, Saphyre probes offer several features to stand out against the competition. 

♦ Jewel cut notched electrode for fantastic ablation performance 

i Protected back-side of the distal shaft to minimize collateral tissue 
damage; caJled the CoolBack™ insulated shaft 

♦ Integrated Cable 

♦ Excellent coagulation abffity 

♦ Suction and non-suction avaBable 
« High profile tips available 

♦ Part of the Vulcan family, with auto-probe recognition and software 
controls 

Saphyre probes stand out with a gray color-scheme to differentiate it from other Smith & 
Nephew probe Tines. The double-yvaUed shaft insulation and integrated cable connector 
are both gray, as is the box label color scheme. 

The Saphyre line is available in the following models: 
Saphyre 90*. 3mm 
Saphyre 60*. 3mm 
Saphyre 90°, 3mm High ProfBe 

. Saphyre 90°, 3mm with Suction 
Saphyre 60*. 3mm with Suction 
Saphyre 90°. 3mm High Profile with Suction 
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Saphyre™ Product Objectives 



Market Objectives 

Saphyre probes put the Smith & Nephew Vulcan EtectroThermal Arthroscopy 
System ahead of all competitors. Our objectives are ta 

» Successfully launch Saphyre probes with target sales of $3.4 million « 
2002 

• ♦ Demonstrate Smith & Nephev/s ElectroThermat Arthroscopy System 
superiority using Saphyre probes 

♦ Capture an additional 8% market share in ablation, to a total 18% share 

♦ Abstain from cannfoaEzation of current monopolar ablation business 

Customer Targets 

Prioritizing your customers into specific targets wil give you the best chance of 
caoturinq significant bipolar ablation business while minimizing the impact on 
your oment monopolar ablation shipments. Here are the customer targets we . 
want you to go after. 

1. Platinum Smith & Nephew Endoscopy Dyonfcs™ Shaver accounts with 
competitive RF products. 

You can offer these customers the .terrific advantage of having a single 
suppBer- lor aa their arthroscopic resection instruments. Streamlined 
ordering and pricing packages-are available lor them. . . 

2. Accounts that exclusively use competitive (bipolar) ablation, but 
have the Vulcan generator in place for temperature control procedures. 
These customers should give you an instant "in" because they already 
use Vulcan generator tor temperature control with TAC probes. Your 
objective is to get them to evaluate and convert to Saphyre bipolar 
ablation probes: Offer them the advantage of consolidating to one RF 
arthroscopy system. 

t 

NOTE: 

We are specifically not targeting accounts where Smith & Nephew monopolar 
ablation probes are used exclusively or extensively. toe 
business there! Lets use the launch of the Saphyre probes to obtarnnew 
business. Do not cannibalize our existing monopolar probe volume. These 
customers are happy with their monopolar ablation products, and should not be 
visited with Saphyre probes unless independently requested by the surgeon. 
. HIGHLY CONFIDENTIAL. For Wemol use only. This document may not ^P^"***^. 
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Product Summary J 

- ♦ Smith & Nephew BectroThermal Arthroscopy System 

+ The roo*f complete system for Electrothermal Arthroscopic 
surgery available todayl 

❖ The. only system that combines rapid-response tissue temperature 
control with automatic probe recognition* 

❖ The world leader in thermal modification of soft tissues in 
arthroscopic procedures. 

♦> The only system offering probes with Integrated disposable 
cables. No need to clean and resterilize reusable cables! 

♦ Saphyre Probe 

❖ The only probe available with CoolBack 7 ". virtually eliminating . 
risk Of tissue damage from a hot return electrode that may be out of 
the field of view. 

•> In combination with the probe-recognition of the Vulcan generator 
and integrated cable, the most convenient choice in bipolar 
ablation. 

❖ Part of the Smith & Nephew EAS family of probes, the most 
complete Electrothermal Arthroscopy System on the market 

<• The newest, easiest to use bipolar ablation probe on the market 
todayt 

♦ Monopolar Ablation a 
There is no plan to obsolete or reduce emphasis on this portion of the 

product Une. In accounts satisfied with monopolar ablation, there is no 
need to launch bipolar. Here is a synopsis of the positioning of monopolar 
ablation; 

<♦ Exceptional ablation performance within the Smith & Nephew 
EAS famfly. 

❖ The convenience of integrated cable with the confidence ol 
monopolar technology. 

<♦ Lower cost for the customer than bipolar ablation probes from 

competitorsorfrbm Smith & Nephew (see price, fist for details). * 

❖ Monopolar is established and accepted technology lor both 
temperature control and ablation applications. 
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gmiih & Nephew's Strengths and Weaknesses 



To exoand Smilh & Nephew's strong leadership position in the arthroscopy 
nirf^eWone RF system has beeaadded to Smith & Nephev/s broad 
Soi of products lorresecfioa repair, visualization, and a^Jhe^w 
SShST BecUoThermal Arthroscopy System has key strerigthsto soUfy Smrth 
I NepheWs position as market leader of the arthroscopic resedJon^market while 
overcoming the obstacle of being known as the -monopolar system : 



Strengths 



Broadens comprehensive line of 
quality products for arthroscopic 
resection, repair, visuafeation, and 
access by creating a single source 
suppfier 

Large global sates force with a 
broad procedure knowledge and 
strong customer relationships 

Already estabfehed market share in 
the arthroscopy market with $27 
jnilfion in sales for 2001 

AJMn-one system aBows the 
customer to resect, Contract, and 
coagulate with monopolar and 
bipolar capabBHes-no one else in 
the market can provide this 
Strengthens teadersWp position in 
the arthroscopic market and. 
specifically arthroscopic resection 



Weaknesses 



Vulcan system has been known as 
the -monopolar system" 
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Smith & Nephew Market Strategies 



The Smith & Nephew ElectroThermal Arthroscopy System (EAS) is the most 
complete RF system on the market today. With the launch of the Saphyro 
bipolar ablation fine of probes, Smith & Nephew has the ability to take a 
commanding lead m the marketplace. Smith & Nephew already is the leader in 
thermal modification of soft tissues with the Vulcan generator, and the Saphyre 
fine has the potential to propel the entire Smith & Nephew product fine into a 
market leadership position. 

The following strategies are key to the success of the launch of the product line. 

Strategy #1: Differentiate the Smith & Nephew EAS from all 
competitors. 

Taetfe Be sure to investigate your customer's situation and usage 

of RF before pulling out the Saphyre probe. When you 
understand their needs, dearty position and explain its 
benefits as part of the full Smith & Nephew system. 

Tactic: Develop surgeon champions in your territory. Explore the 

-interest from -your most credible surgeons to support your 
sales efforts in other accounts. Often surgeons that are 
satisfied with our products will help to break. the ice with 
other decision makers 



j 



Strategy #2: Leverage Smith & Nephew as a Sole Source 
Supplier 

Tactic Target existing accounts that are current Smith & Nephew 

resection customers AND are Vulcan accounts not using f 
monopolar ablation. 

f actkr • Emphasize lull offering oi RF arthroscopy products: 

Temperature control and ablation: wrist, anWe .and htp 
applications; monopolar and bipolar modalities. This 
approach leverages sales ot an probe types when the 
Saphyre products or the Vulcan Generator is introduced. 
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Tactic: 
Tactic 

NOTE: 



Leverage leadership in arthroscopy and RF technology at 
key events and training opportunities. 

AANA. ESCA, AOSSM conferences 

Orthopedic Learning Center courses 

Maximize incremental business using Saphyre probes. 



We^e specifics!* not Urgetlng accounts where Sm,th& ^Nephew EAS 
n»rwoolar ablation probes are used exduswely or extensive*. We 
a^tove »S busfoess there! Let's use the launch of the Saphyrenne 
f' l.=;n new business. Do not cannibalize our existing monopolar 
p f o£^.uni W rSseSstomers are happy with*** monopo^abtat^ 
producte. and should be visited with Saphyre probes only «f necessary. 
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Saphyre Line Features and Benefits 



The all-in-one Smith 4 Nephew ElectroThermal Arthroscopy System allows the 
surgeon to resect, contract and coagulate using innovative monopolar and 
bipolar technology. Having a8 of these options available in one box simplifies 
purchasing and set-up while reducing inventory needs for the customer. 
Features and benefits covers both the Saphyre Bne and how it integrates with the 
Vulcan generator. 



I Features 


Benefits 


Bipolar ablation design 


Teams aggressive ablation with enhanced, 
•global coagulation performance 


AlMn-One System 


Provides the customer with one system for 
tissue resection and contraction with a 
choice of monopolar or bipolar modalities 


Innovative electrode design with notched 
face and energy directing flutes 


Enhances* ablation performance to 
maximize tissue effect, especially on 
IrontMike- tissue 


•CoolBack* design with insulation on 
entire shaft except for exposed anterior 
return electrode 

* • 


Focuses ablation effect toward active 
electrode where it is needed, while the' 
insulation on the posterior portion of the 
shaft minimizes inadvertent damage to 
collateral tissue 


Integrated Cable 


Ensures easy connection with Vulcan 
generator. Eliminates handBng of reusable 
cables 


Color coded shaft insulation and 
connectors for each family .of probes 


Allows for easy recognition of and 
differentiation between each.probe.1ype * 


Field-Upgradable System 


Allows for. updating Vulcan generators in 
the field so the customer always has the 
latest technology available,- with no 
downtime. 


Suction with adjustable flow control 


Improves visualization by reducing "snowy" 
arthroscopic field, removing smaB tissue 
particles and bubbles 
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Ablation Market Segments and Technical Review 



The RF arthroscopy market is lounded on cutting and ablation appBcations, 
making up about 90% of afl RF cases. Temperature control or tissue contraction • 
maikets comprise only about 10% of the RF procedures performed in toda/s 
market. The growth potential for both areas is enormous. This section reviews 
technical and clinical use of the Saphyre probes. 



Technical Review 

The Saphyre probe is an ablation probe Intended to resect soft tissue and 
perform hemostasis (coagulate blood vessels), like all ablation probes. Saphyre 
probes are intended to rapidly remove soft tissue to achieve a clinical result such 
as reducing inflammatory agents, creating room for visualization ri the Josnt 
space or gaining access to anatomical regions underneath the soft tissue. 

Cutting and ablation is generally performed with high power levels, from 90 to 
200 watts. Coagulation can be achieved with 30 to 60 watts (higher 
temperatures tend to ablate Wood vessels not coagulate them to stop Weeding). ; 
The Vulcan software defaults to 120 watts for Cut. and 50 watts for Coag when a ♦ 
Saphyre probe is connected. Settings for both Cut and Coag can be manually 
adjusted between S and 160 watts for the Saphyre probes. 

To use a Saphyre probe, the surgeon does not need to maintain full electrode 
contact on the tissue. This is different than the monopolar Ablator technique, 
where lull electrode contact IS necessary to achieve an arc. Saphyre probes 
may arc when activated at high power (120 wans or greater).in the conductive 
irriganu This is very helpful for removing frond-fike or wispy tissue. 

Additionally, bleeders can be addressed by moving the Saphyre probe in Ihe 
region of the open vessel, versus actually making direct contact with the bleeder 
as needed with the monopolar Ablator. .This Is because a bipolar probe creates a - 
pocket of heat around the active electrode. It may only be necessary to get dose 
to the bleeder rather than touch It directly. 

The return electrode on the distal shaft does heat up when eneigyis activated. It 
wiB not get as hot as the active electrode (tip), but it may be hot enough.to 
thermally damage tissue. This effect is common to aO bipolar RF arthroscopy 
probes. It is the reason that Saphyre probe was designed with an insulated 
back-side on the distal shaft Unwanted tissue damage can occur when the 
return electrode touches tissue that is not part of the treatment area. Protecting 
the patient and giving the doctor Ihe safest features is one of the great 
advantages of Ihe Saphyre probe design. • 
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A conductive irrigation solution, such as Ladated Ringers or sterile saline, is 
required for arthroscopic electrosurgical procedures. Sterile water should not be 
used. In addition to creating an electrolytic imbalance in the joint tissue, sterile 
water will inhibit the arcing and heating that is required to electrosurgieally 
remove tissue. 

A grounding pad (return electrode pad) ts not required for use with the Saphyre 
probe. However, tf the surgeon will be using another Vulcan probe, such as a 
TAC or Ligament Chisel, a grounding pad will need to be placed on the patient 
during the procedural set up, [Refer to Good Practices for Ground Pad 
Placement document available from Customer Service.) If a grounding pad 
connects the patient to the Vulcan and a Saphyre probe is used, there is no 
conflict* Vulcan recognizes that the Saphyre probe is a bipolar probe and the 
software disables the grounding pad and NEM circuits. In other words, in bipolar 
mode the Vulcan ignores an attached ground pad and the NEM light w» be 
blank. 

Saphyre probes are not malleable. One reason is that the return electrode or Hs 
power wire may be damaged if bent in the distal portion. This could render the 
probe non-functional in the bipolar mode. Also, there is a risk of occluding or 
crimping the suction tube inside the shaft of a suction probe. If this- were to 
happen* visibility could be greatly reduced and fluid trapped In .the distal portion 
of the probe could become heated. 



Applications 

Regulatory advisement 

Physicians* use RF ablation in a variety of procedures, Saphyre .probes 
cannot be marketed for use in any specific application or specific pint at 
this time because of the level of regulatory clearance currently on fie. 
Monopolar Ablators can be marketed for specific applications and joints. 

The review of applications that follows is typical of the RF ablation market in 
general. Hernostasb may be performed in all of these and many other 
arthroscopic procedures. 



Shoulder applications 

Common ablation uses in the shoulder include: 
• Subacromial decompression 

Surgeons ablate the soft tissue on a bone spur under the acromion. 
The spur is then buned down to relieve compressive pain. This is 
the most common arthroscopic procedure using RF ablation. 
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• Excision erf scar tissue 

• Debridement of the rotator cuff 

• Capsular release 

Cutting of the capsular tissue to open up the joint 



Knee applications 

Common ablation uses in the knee include: 

• Excision of torn arUerior auriate figamenU^ 
ligament (PCI) m 

• Notchplasty 

Debridement of the ACL or PCL notch after ligament removal. 
Cleans out the ligament stump in preparation for ligament repair 

• Synovectomy 

Removal of inflamed synovial lining 

• Partial meniscectomy 

* Sculpting or smoothing of torn meniscal cartilage to preserve 
remaining healthy tissue. RF ablation wffl generally not remove or 
cut away significant sections of meniscus 

• • 

•> Ablation Is NOT recommended for use on.anfcutar or hvafin e carlflaoe. 
such as in femoral or patellar chondroplasty. Preservation of living 
chondrocytes in articular cartilage Is critically important Ablation may 
cause extensive damage to thus tissue. Temperature-controlled or 
mechanical tissue effects are much more superficial and thought to be 
less harmful 



Ankle applications 

Some surgeons will use standard-sized probes for ankle procedures. Others 
may choose only small diameter probes like the monopolar Ablator 2mm or the 
monopolar Micro Ablator. Common abtation uses in the ankle include: 

• Excision of scar tissue 

• Synovectomy, 

. Removal of tnJiamed synovial lining 

• Debridement of tendons or ligaments 
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New 3.51 Software for Saphyre 



The Vulcan generator is a software-driven system that allows us to perform field 
upgrades. This helps to enhance our competrtwe edge and keep Vutoan 
performance completely up-to-date in a cost-effective manner. The upgrades are 
Srformediing a PCMCIA card thai lakes only a few minutes for our field 
^tSntativeVto install. The upgrade process gives you another reason .to be . 
• * iMront of your customs to discus ^ 
opportunity to turn this call into a sale! 

In the past. ORATEC has had optional upgrades at times that allowed customers 
the choice to include some additional features. Other upgrades are mandatory; 
tathTsVcasesme software upgrade must be implemented on all Vulcan units to 
^^S^fX^^o^ncB factor that we want to make available to 

an customers. ' 

Smim&Nephewfepteasedto.annou^ . 
upgrading the Vulcan generator. Version 3.51 software has many vatue-aooeo 
benefits deluding the ablOty to use the Saphyre bipolar probes. 

This upgrade is mandatory, so every generator In the field must be 
upgraded by the distributorship. 

OWhat 3.S1 software dees for your customer: . 
i Aufo^obe recognition allows the system.to automatically recognize the 
Saphyre models of probes 

• Sets the correct Preset for each probe type. 

. Automatically changes the' generator to bipolar mode ^Bipolar" wW 

2 Updates^elau^ 

-was 80WCut and40W ooag). (^ anab ^ 3 i°S^ re) 
3. Adds a safety feature for low impedance, monopolar cutting cowflbons. 

When the generator detects impedancs below <OOohms or a 5 . 

. seconds, power is rapidly cycled from full to ^ ow ^, n £** 
rises above 400 ohms. This limits the dispersed current tCMnmrnae 
undetected, incidental heating. (Also available m 350 software) 

Mandatory Upgrade Implementation: . %lat ^ But 

Software upgrade training packets win be sent to each Smrth* Nephew 
Endoscopy field representative including upgrade instructions, reportng 
instructions, and return instructions. 
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An allotment of 3.51 software cards win be sent to the Distribution Executive 
main office, to be divvied up appropriately amongst the field reps. As the 
software cards are used up and when reporting information has been returned to 
Smith & Nephew, an additional quantity of software cards may be requested by 
the distributorship until all upgrades have been completed throughout the field. 
No software cards will be sent If reporting information is not received* A 
detailed tracking program is maintained wvhouse to ensure that all generators in 
your territory are upgraded. 

How -to upgrade software (see the "Upgrading the Vulcan Generator** 
attached for detailed Instructions): 

1) . Turn off power to the generator. 

2) Locate the plate and screws. that protect the slot lor the software card (located 
.at the bottom, right hand comer. of the box). 

3) Unscrew the plate protecting the software card slot 

4) If an old software card is in the slot, push the black button located at the left of 
the' card to eject the old software card (ignore this step 9 no card is present in 
the slot). Insert the new card into the slot with the label facing down. Make 
sure the card is securely inserted or the generator will not function. 

5) Replace the plate protecting the slot for the software card. 

6) Turn on the generator and check the LCD screen to make sure that 3.51 
. software version is displayed. 

7) The upgrade is now complete. 

8) Complete your paperwork with log account name, date, serial number, etc. 

9) ' Give a copy of the 3.51 software preset table 1o the custorper, 

1 0) Ship any old software cards to Smfth & Nephew at the address below. 
These cards are valuable! 

Remember: Once 3.51 software Is installed, when using a Saphyre probe 
check to make sure the box \s showing bipolar mode and the correct preset 
is displayed (Preset 17: 120 cut, 50 coag). 

Important Contacts: 

♦ For problems upgrading the software, contact Joan McCreaiy at S88-996- 
1996 immediately. 

• For additional 3.5t software card shipments, contact Customer Service at 
888-996-1996 

* Ship oWunused software cards to: 
Monica AHgood 

Smith & Nephew Endoscopy 
3700 Haven Court 
Menlo Park, CA 94025 
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Upgrading the Vulcan Generator 



Stepl 

Prior to upgrading the software: 
Turn on the generator and record the software version. 
Record the unit's serial number and location. 
Turn off and unplug the generator. 



Accessing System Software 



Step 2 

ftemove screws from bottom of Vulcan 
Generator Unit to access the card slot 

• You will need a Philfips screwdriver. 



Step 3 

If a card is present,, push the eject 
button at the front side of the slot The 
card wilt pop free, then remove it 
tf a card is not present go to Step 4 
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Step 4 

Insert the new software card, with the 
label facing downward. When fuBy 
inserted, the card wiB lock into place. 
Leave the card in the slot 

StepS 

Once the new card is in the slpt, close 
the card access door and tighten the 
screws. 

Turn on the generator and confirm the 
. display reads Software Version 3.51 1 




Complete your paperwork and move on to the next generator 
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Competitive Review-Arthrocare 



Arthrocare System 2000 
Features: 

• Single display for ablation and coagulation 

• Bipolar system . 

• Ablation settings 1-9. Settings 
correspond to. these powers: 

1- 40W 

2- 50W 

3- 60W 

4- 100W 

5- 125W 

6- 1 60W 

7- 200W 
e-240W 
9-280W 

• ArthroWand Probes 

♦ Over 25 probe tip styles including ablation, -shrinkage, small joint, and 
suction (ex: MutttVac, CoVac. Razor, EBminator, CAPSure, Saber, etc) 

♦ 90* ablation probes represent the majority of probe sales 

• Perceived as having the largest RF market share in abl ation business 

• Multi-electrode ablation design 

• ^Autoclavable cable 

• Foot and hand controls available 





Pricing: 



System Component 


Description . 


Price 


Arthrocare System 2000 
(includes Generator, 
Cable. Foot Control, 
Power Cord, and User's 
Manual) 


Bipolar generator 
designed for use with 
ArthroWand for resection, 
ablation, and coagulation 
.of soft tissue. Includes 
nine presets for different 
probes. 


$7,500 

* 


AilhfOvYands 


A wide range of probes 
are available for ablation, 
coagulation, and 
modification of soft tissue 


Abiation-$1Sl 
Small Joint-$151-15S 
*Shrinkag©"-$270 
Sudion-$172 
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Cable 


To connect the 
ArthroWand to the 
System 2000 


$500 


Power Cord 


Connects the System 
2000 to the power outlet 


$100 
$100 


Probe Bender 
Foot Control 


Bends malleable probes 
Provides control to the 
generator with ablation, 
coagulation, and ablate 
adjuster 


$750 


Hand Switch Control 


Same as toot control but 
accessible by hand 


$300 


CaWe Oring 


To ensure good 
conniption with Wand 
and cable 


$10 (pack) 



Strengths: 

1 Aogressive soft tissue resection and coagulation: Very aggressive ablation 
" and good coagulation reduces OR time for the surgeon. 
2. Multiple tips allow access tor many applications that include resection, 

coagulation, and modification of soft tissue.- • 
a Is the perceived leader in the ablation market, with a market perception ol 

ArthroCare having aggressive ablation. 
4. Hand and loot controls provide a convenient level of control lor power settings 

and energy activation. 



Weaknesses: 

1 No temperature control to monitor depth ol tissue effect that is very important 
" for procedures such as capsulorrhaphy and chondroptosty. 

2. Non-specific power settings deny the user a full understanding of the energy 
being appBed. 

3. Inadvertent heating of surrounding lissue due to wn^ntric. urj^uteted 
return electrode. Users may be confused by the mutu-pm electrode . . 
configuration and mis-understand potential heating concerns. 

4. Reaches very nigh temperatures, as seen in surgery with boiUr^ satine 
(100*C) and tissue char (-270*0). Overheated fluid may inadvertently 
damage surrounding tissue in the joint or instrument portal. 

5. Few malleable probe designs, limiting the ability to access hard-to-reach 
anatomy (such as posterior horn of the meniscus) 
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S No probe recognition, generator does not adjust to each probe for optimal 

* performance, but instead needs circulatory staff to remember and/or adjust 
settings wasting valuable OR time. 

7 AutociavaWe cables that cause needless delay because of sterilization and 

* bad connection caused by wear. ArthroCare typically charges for 
replacement cables. 

8. Generator is not field upgradable possibly leading to down time, for shipping 
or exchanging, for a new generator. 



Competitive Strategy; 

1 With the addition. of bipolar ablation, Vulcan now offers the best of both 
* worlds: temperature control for temperature sensitive procedures and 

aggressive ablation to reduce procedure time. 

2 Vulcan Is also teamed with the widest variety of probes including ablation 
" (monopolar and bipolar), temperature control, small joint, cutting, and htp 



5. Expose the differences in return electrode configuration between Saphyre 



3. 





probes. 

With the versatile performance of the Vulcan gei 
to back its safety and efficacy. Smith & Nephew 
Arthrocare's BF market share. 
Sales representatives can use their wide range 
leverage the Smith & Nephew RF products, usir 
the resection market to solidify the relationship. 
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Mitek™ VAPR™ II (Elhicon Division of Johnson & Johnson) 
VAPR H Generator 
Features: 



;Eni Effect Ang!cc 



Dual display lor ablation and coagulation 
Bipolar system 
programmable temperature settings 
Temperature Control Electrode 

(JS^-ob. **« to. «««« *P6«*~ l»° *•* te 

probes and defaults) 
Weak competitor in RF market 
Autoclavable cable 

Foot control j B 



Pricing 



VAPR II 



System Components 



VAPR Electrodes 



VAPR Handpiece 



Description, 



Bipolar generator 
designed lor use with 
VAPR II electrodes for 
resection, ablation, and 
coagulation of soft tissue 
Includes multiple default 

settings lor various 

>robes:- j 

A wide range of 

electrodes are available 

for ablation, coagulation. 

^.modification of soft 

tissue. 



Not published 



Cable to connect the 
VAPR It to the electrode, 
recommended for 20 



Price 



Ablatiorv$l49-l61 
Small Joint-$161 
Shrinkage-$199-2Q5 

Suctior>$154 
Temp.Controi-$313 



$349 
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VAPR generator 




VAPR Power Cord 


To connect the VAPR 
generator to a power • 
outlet 


$117 


VAPR Sterilization Tray 


For sterilizing ot reusable 
product 


$244 



Strengths: 

t. Multiple tips for a wide range of applications including resection, coagulation, 
and modification of soft tissue. 

2. Wide range of orthopedic products to leverage relationship with customer. 

3. WeD-known name in the orthopedic market 

4. TC Electrode that monitors temperature for temperature-sensitive procedures. 

5. Generator is programmable for probe-specific default settings 

Weaknesses: 

1. Average tissue response to electrodes, slowing down the procedure. 

2. Limited availability in probe designs that allow access to hard-to-reach places. 

3. Autodavable cables that cause needless delay because of sterifization and 
faulty connections caused by wear. 

4. Power settings are not refined with accurate temperature control to provide 
consistent performance. 

5. Generator is not field-upgradable, possibly leading to down time for shipping 
or exchanging for a new generator. 

Competitive Strategy: 

1. The best way to combat the MHek product is to show the complete package 
that we offer with the leading temperature control product on the market along 
with aggressive monopolar and bipolar ablation. No other company can offer 
that 

2. Team the alt-in-one system with the leading resection products of Smith & 
Nephew and you have a winning combination,* Even -with Mitek's range of . 
products, we provide the most comprehensive fine of products with superior 
quality and service. 

3. Make a clear distinction between Vulcan temperature control and VAPR 
temperature control Vulcan uses a thermocouple to measure temperature at 
the probe tip and adjusts the power output 50 times a second! The Vulcan 
software also has other key technology byitt into the generator to optimize 
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ramp.P9 the power "P-X^^cSg offihe power as the temperature is 
readied to ™«^j"^„*X d to maintain tip temperature. Mitek uses 
generator is not as advanced as the Vulcan. 
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Competitive Revtew-Stryker 



SERF AS™ System 
Features: 

• Single display for cut with presets. Low, Medium or High settings tor coag. 

• Bipolar system 

• Built-in troubleshooting guide with voice feedback 

• SERFAS Probes 

♦ Seven probe styles for ablation including two smalt joint probes 

♦ Malleable up to 45* 

♦ Flow-Port™ to reduce bubble size (no suction) 

• Hand and foot controls 

• Autoclavable cable . 

Pricing: 
* Ablation probes-$165 

Strengths: 

1 . Hand and foot controls to aflow the surgeon to adjust the settings easily. 

2. Bendable probes to aflow better access to joints. 

3. Ability to bundle* the probes with other arthroscopy products, 

4. Well-known sales force. 

.5. Troubleshooting guide built into system. 

Weaknesses: 

1 . No temperature control probes for contraction ot soft tissue or cartilage 
applications (using bipolar ablation on cartilage has been shown to have a 
much greater depth of penetration than monopolar TAC-C II probe). 

2. No scientific data on tissue effect 
3* Average ablation performance. 

4. Only seven probe styles. limiting applications and choices for the surgeon. 

5. No suction probes to reduce cloudy or "snow/ 9 fiekL 

6. No probe recognition, the circulator must adjust the settings. 

7. Limited power settings for the surgeon, reducing versatility of probes. 

8. Autoclavable cables that cause needless OR delay because of sterffization 
and bad connections caused by wear. 
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9. Generator is not field-upgradable, possibly leading to down time lor shipping 

or exchanging for a new generator 
10-Uteentn/ to RF market with very smaB market share. 

?° SERF^fe^clSLt for the comprehensive Smith & Nephew fine of probes, 
ovtr 2? P Xsty»es^S include ablation, temperature contrcf. 

monopolar, and bipolar capabflities. 
2. Point out Vulcan's extensive data to show tissue effect compared to Slrykefs 

lack of data. 

3 • use your superior line of Smith & Nephew products including the #1 resect™ 

pr^mthebusinesstocofl*at^ 

4 Vulcan's comprehensive, easy-to-use system wi^egrated cable and auti> 
Pr^recc9rJ^givesthe.physic^a^ . 
comparedto the SERF AS. Vulcan also has Bye 24 hour support lor- . 
troubleshooting needs. 
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Competitive Review-Linvatec 



■J 



Generator and Probes: 

. May be used with many standard monopolar electrosurgfcal generator (ex 
VaBeylab, Conmed) 

• Attaches' to bovie pencil handle 

♦ Variety ol probeslor ablation, cutting, and coagulation (UltrANator™. Trident 
combination ablator/shaver, Heatwave™, Concept®. ESA) 

. Uses "coag' mode for ablation, 'cut* mode lor coagulation, and "cut" mode lor 
capsular shift 



System Component 


Description 


Prfee 


Generator 


Produces power output to 
run probes. Many 
standard electrosurgical 
generators work. 


Relies on having an 
electrosurgical generator 
in the facility. Prices 
vary. 


Electrosurgical Product 
tine 


Includes a limited mix ot 
probe tips for ablation, 
coagulation, cutting, and 
capsular shifts 


Ablatior>$85 ~ 
Shrinkageninknown 

____ _ 


Grounding Pad 


Needed tor use with 

electrosurgtcal 

generators 





Strengths: 

1. Multiple probe tips. 

2. Broad line of arthroscopic products. 

3. A unique shaver/ablation probe called Trident 

4. Trident incorporates suction through the shaver blade opening. 

HIGHLY CONFIDENTIAL 
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Weaknesses. information 

1. Average performance, 

2. United probe tips that may not lit surgeon preference. 

3. No temperature control to control depth of penetration during capsular shifts. 

4. Has to rely on functionality with other manufacturers electrosurgical generator 
lor probes to work. 
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5 Tridents suction is not at the point of abtetton.wWch maylnha)a removal of 

* bubbles from the point of energy delivery. 

6. Aulodavable cables that may delay- surgery due to bad connections or need 
tor sterilization. 

7. No scientific data to show tissue effect 

8. Most probes are very similar to bovie pencil that the accounts already have. 

Competitive Advantage: • . , 

1 The best way to combat Linvatec is to ask the surgeon to use the product 

* /especially works lor the Trident). Reports from the field say a has medocre 
ablation andooagulatton pertormance compared to Vulcan's monopolar of 
bipolar ablation, and coagulation doesn't stand a chance. The surgeon 
probably wont want to use it again. 

2. tf the surgeon is motivated to use. Unvatec because of bundling grains 
evS Sh performance isn't great, use our superior Sne of^oducts to offer 
rb?tt« vafueto the surgeon. We have the toots avaiaWe wdbthe quaSty 
lT£<i7Z™^y want And vie can offer bundling with Dyonics 
equipment, too. ■ 

3 Thev have no temperature control for capsular shift procedures to conttcH 
heatir?ofuSue!weda. This is key in capsular shift procedures for optimal 
outcomes. - 

4. We have extensive data that shows tissue effect with Vutcan products: point 

out Unvatec's lack of data. 
S The inability to customize setting and BmHed probe tips severely Bruits the 
• swge?n?chSces with the Linvatec line. Vulcan is able togrve tte surgeon a 

Se^rieryof probe choices with the most up-to-date software for each 

probe. The Vulcan system can do It all. 
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Competitive Review: Probing Questions 



Use the following probing questions to get your customer thinking about the 
advantages that the Saphyre probe and Smith & Nephew EAS can offer. 
Questions can lead your doctor to the make the purchasing decision on his/her 
own. 



1 . What factors are important to you in selecting an ablation probe? If our 
product could meet your objectives, would you evaluate it? 

2. Would you see an advantage to using a sole source supplier for 
arthroscopic resection? Would having Jo work with one sales 
representative ease congestion and disruptions in .the OR? 

Is there ever a problem with locating or using re-usable cable in the OR? 
Would eliminating a piece of equipment help to control OR efficiency? 

Are you satisfied with the level of control that you obtain with your current 
bipolar product? 

Have you ever wanted to switch between ablation and temperature control 
probes in a case, but this was difficult because you use two different 
vendors with different generators? 

6. How often is the return electrode of your current bipolar ablation probe 
outside of your field of view while you are ablating? 

* 

7. Have you ever wondered what is happening to the tissue that the return 
electrode is touching while you are ablating? 



3. 
4. 
5. 



Be prepared to handle objections from the surgeon* Here are some examples. 

1 . Doctor: Tm happy with my current bipolar probe's.ablation performance* 
Why should I switch to your bipolar probe? 

Rep: Doctor, let me show you a unique feature on the Saphyre 

product. The return electrode is here.just below the tip. Notice 
how the electrode wraps around the front and skies, but is 
insulated on the back, protectingadjacent tissue. Now look at 
the bipolar probe you are using. The return electrode fe also . 
Just below the tip, but it wraps around the entire shaft This can 
expose tissue Eke the rotator cuff to a very hot surface when 
ablating in the subacromial space. " 
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Doc My surgery center is very cost-conscious. I'm not sure I like the 
pricing you're offering. 

Reo- Doctor. I can otter your hospital a nice pricing and service 
^ advantage B you choose Smith & Nephew as your sole source 
provider of resection products. Since you're already a great 
Oyorfics shaver customer, a would be a natural to bong Vulcan 
and Saphyre products into your surgery center. From a cost 
perspective, you have a fantastic opportunity here. 

Doc I don't use RF ablation very much. Why should I change my 
current practice? 

Reo- What is your current method for resection pf ccedures? Jf you 
P * use Dvontos equipment and you are happy, there's no reason to 
Sa^ HoweveV. Smith & Nephew now offers an erfensrve 
fineoTRF arthroscopy probes for ^^^S^'rotS. 
colleagues may also benefit from the small joint and h£PJ*J»- 
fSS be happy to contact them and let them know about this 
new opportunity. 
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The Sales Process 



Using the Vulcan customer Gst and our targeted launch strategy for tf>e Saphyre 
line, it should be relatively straightforward for you to identify the appropriate 
clinical decision makers to approach with Saphyre probes. It wfll be very 
important for you to avoid simply puffing Saphyre probes out of the bag and . 
showing it off. Use your selling skills to gain an understanding of your customer's* 
needs and .objectives relative to RF systems before you actually present the 
Smith & Nephew EAS and Saphyre probes. 

Please don't forget that each OR has a variety of decision makers, including the 
surgeon, nurses, OR supervisors and purchasing personnel Position yourself as 
a resource with all of these parties to maximize your influence during the sates* 
process* 

The outline fcelow walks through an effective sales process that may transpire on 
one visit or over several caBs on this customer. The buJlet points with quotes wHfr 
give you some examples of useful lead-ins or wording that may be helpful to you. 
Other tines of questioning may be appropriate for your customers. You can use 
the following structures with any of the setting strategies outlined earlier in this 
Sales Guide. 

Opening the Sales Call 

❖ Ask questions to investigate whether this is an appropriate time to dive 
into the topic of RF. 

❖ Position the current sales cai to gain the customer's attention. 

> -When I was in last week you mentioned that you would be 
interested in discussing RF in arthroscopy with me, at some 
point in the future. Would this be a good time for thatr 

> "Over the past lew visits, you and your staff have expressed 
concern over the increasing amount of equipment and confusion 
amongst the OR staff over having different systems for RF. 
May we discuss this furtherT 



Focus on the Customer's Situation 

•> Begin to focus your customer on the topic that you plan to cfiscuss. 

* Probe the current situation and methods used by your customer 
further. 

❖ Use questions to uncover your customer's thinking and feeGng! 
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> "I've noticed thai you have more than one RF arthroscopy 
system here In the OR. Why is thatr 

> "Bring me up to date on your use of RF in cases here at Mercy. 
How has RF been incorporated into your practice?* 

Explore Your Customer's Problems and Objectives c . , 

❖ Follow the issues your customer brings up during your discussion of 
the current situation. " 

❖ Structure questions to explore problem areas that we expect to be 

❖ SSons also can reveal the objectives your customer may have to 
resolve current problems. 

> "Have you ever had a case delayed because a jarculau* was 
not lamiSar with the various RF generators In the ORT 

> -How have you responded when the connection cable between 
RF probe and the generator is not ready to go or is not in the 
room?" 

lnV ^Tu^r^^TZZ^ of son* of customs 

pr^tems. Emulate questions toreyea. ^^^S Set to 
Vv^ issues uncovered by exploring • problem implications help, to 
ISoslTri pSm lurtheV- making it more urgent lor the customer to 

* Y^c^e^Sn^vea. problem imp*.*™ that Vutean and 
Saphyre products can clearly sotvel 

> -Having multiple RF systemshere at Mercy does seerh difficult 
How have these delays affected your practice?" 

> -OK. so your staff is tired of keeping up with alt of the 
connection cables. How have the. connection cable problems 
affected your use of RF in these cases?" 



DeVe, °.rjse ??ZS£^**^ uncoveredl lo devetop a 
customer need that the Smith & Nephew EAS can resolve. 
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Ask questions that will reveal a need-payoff thai Vulcan can provide. 
Begin to position your product offering as the solution to your 
customer's needs! 

> "Dr., would it be valuable to you to consolidate all RF use in one 
system? tf I can show you that the Vulcan generator can excel 
at both temperature control and ablation, would you be witling to 
consider consolidating your RF usage?* 

> *Would you be interested in evaluating a system that eliminates 
the connection cables? What would you do with an ablation 
system that eliminated the connection cables?" . 



Ask for the Order! 

❖ By following the sales process outlined above, you now have the 
customer in position to ask tor an appropriate order or commitment. 

> *You already have the Vulcan generator here in your OR, let me 
bring in a sample ablation probe for you to evaluate during your 
next case. How about tomorrow?" 

> -You and your staff wiU love the Integrated .Cable probes. When, 
is your next case that wit) use RF ablation, and Ttt be here with 
some evaluation probesr 
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Selling Tools and Resources 



Pricing 

See the Price List in the Collateral Materials Section. 

Out price schedule lor the Saphyre fine places It in direct competition with • 
• ArthroCare and Mitek. With the features and benefits offered by the Saphyre line 
and the Vulcan generator, you should noThave a large pnang hurtle to 
overcome. The key to success with this product «s to sefl the system and its 
features and benefits! 

Olscounttog:^ ^ standar d discount available for Saphyre products. 

Please review the attached price fist and be ready to snare tNs inf conation with 
your customers. _ 

We^pTcvSl ycur discolor executive's off.ce ^"l ^ ; 

• Vulcan customers Ihat use our temperature control CTAC) Probes, butdo r^ . 
order monopolar ablation products. These customers win form your top-pnorty 
\ accouHSup. Al of these customers have Vulcan generators , m P*ce and 

J . nS^D o« Ihem can be expected to have substantial volume in ablat.cn probes. 

■ The accounts on this report will be your lop priocityl 

Saphyre Line Launch Rott-out ,.^^1 
Each sales agent will receive lour demo probes after the Knowledge. Assessment 
is returned (enclosed). • Smith' & Nephew sates management .^^T 
trequent reviews of the Saphyre probe sales to ensure that appropriate accounts 
are being targeted and that raonoprto attation accounts are rwt cannibalized. . . 

♦ 

Saphyre Line In-service 

See the Saphyre. probe Instruction tor Use (IFU) tor more details. 

❖ Ordering Information . ... . Mar jL kaut ' 

• Order Saphyre Bipolar aWatiw producte u«r^ ihe Srmth & Nephew 

West Coast Customer Service iine: 888-996-1996 . 
. Be sure to specfy model number or complete description and 
quantity for each "item ordered. highly confidential 
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• •> Identify product and packaging 

• Identify the packages containing Saphyre bipolar probes by: 

> Gray color band on labels (vs^ black for monopolar ablation) 

> Label says "Saphyre* 

> Mode! numbers: 925XXX 

• Identify the product after opening the package by: 

> Gray color Insulation on probe shaft 

❖ Pre-procedure prep issues 

• Poor to any procedure using Saphyre probes, the software of the 
Vulcan generator must be upgraded to version 3.51 or higher. The 
current software version of each Vulcan generator is displayed in 
the LCD message window when the generator is first powered up. 
A Vulcan with any software revision prior to 3.50 will not operate a 
Saphyre ablation probe, 

• The Vulcan generator should be placed in a location dose enough 
to allow probe connection (usually within 1 0 feet of the table). 

• If it is possible that more than one probe wilt be used by the 
surgeon, or it is unclear which probe tip style win be used, make 
sure an of the appropriate probes are available in the room before 

• the case begins. 

• If the case has a chance o! including the use of temperature control < 
(TAG) probes or other monopolar probes, apply a Valley Lib 
grounding pad (split-pad return electrode) to the patient before 
draping the patient 

• The Saphyre bipolar ablation probes require the use of a 
conductive irrigation solution. . Saline or Lactated Ringers solutions 
are good choices. 

•:♦ Probe selection 

• Tip configuration - the Saphyre fine is available in 3 tip. 
configurations: 

• 90-degree 

• 90-degree high profile 

• 60-degree 

• Suction vs. non-suction - each Saphyre tip configuration 4s 
available in a non-suction model and suction rnodeL 

• Each surgeon wi0 determine' which model to use based upon the 
patient's anatomy, type of procedure and personal preference. t 

• •> Connection to generator 

• The scrub tech in the sterile field can remove the clips that bundle 
the integrated cable of the Saphyre probe. 

• The scrub tech passes the connector-end of the integrated cable to 
the circulator outside the sterile fieW. 
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• The circulator connects the Saphyre probe cable to Ihe Vulcan and 
turns the power on. 

• That's it! The Vulcan generator will recognize that a Saphyre probe 
has been attached and set the appropriate operating parameters 
(pre-sets). The system is now ready to operate! 

:♦ Saphyre probe use tips/techniques 

■ NO Bending of probe shaft - Saphyre probe shafts ate not 
malleable. The probe bender should not be used to modify the 

. Thfsuraetn may ask for the power levels to be adjusted during the 
case Using a Saphyre probe, the Vulcan generator may be 
mahuany adjusted between 5 and 160 watts for both Cut and Coag 

. -Carethould be taken to prevent tissue contact with the return 
electrode on the Saphyre probe shaft. White ft will no* be as hot as 
the active electrode at the distal tip. the return electrode may 
become heated. For this reason, it is important to avoid inadvertent 
contact with tissue adjacent to the operative site. • 

. Ful tissue contact may not be requued dunng Cut or Coag 
applications. Saphyre probes may perform to the surgeon s cfovcal 
requirements when the probe tip is in close proxuruty ^e t.ssu« 

. Power delivery to the probe when the P^*.£™ Jj* 
proximity (that is. foot pedal activauon when not Jatingor 
coagulating) risks increasing the temperature of the fluid in the joint. 
Be careM to terminate power delivery and to increase flush rale 
when possible. 

♦> Probe disconnection and disposal 

. When use of the probe is complete, disconnect the integrated cable 

. ots^d^eS^lobe with its cable. Usually a contaminated 
sharps container is an appropriate disposal container. 

Please see the Saphyre probe Instruction for Use (IFU) for more details. 
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Fiom: Joan McCceary (jmccreary © oratec.com] 



Sent: Wednesday. May 01. 2002 1 1:19 AM 

To: Peygy Greene 

Subject: Saphyre coHatef a! materials 



Joan McOcarv 

Product Manager. Arthroscopy 

Smith ♦ N T cphcw» formerly ORATEC Interventions. Inc. 
Endoscopy Division 

Tct 650^*7-2620 
Fax.650-36S.95J4 



>*0 
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Saphyre~ Bipolar Ablation Probes 




Je~«*-cut dectivde lor rapid 

kaegmf e<J cobl« OX »*+wp 

UcAom r^ v toor pwwtdw odfrrtabb 



Bipolar AMafien wtfli Um>» Fear*res for 
Performance a*»«* ConvWeitca 

S*pby«- Biploar AW»t*m ProtcS offer * Dew standard for tissw r«wLTbe}mk«« 
notched electrode directs energy vtxert A t5 needed to majinwte tissue effect. Tfeercsvhis* 
b*er area of rtsst* effect viih rap* ablatio*. Saptrjre probes 'mcorponte the CoolBadTsWI 
deris*. «tich FOtects ad>ce«i tis«cby«* exposes ike rerun, tlectroa* on the posterior 
shaft As with aU Smbh & Nephew probes, the Sapbyre has so integrated cable *tikb takes 
0* cable rcsseritauoa and swatc pfftbeQ^- cfeeckfist. 
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Saphyre" Bipolar Ablation Probes 



Ordering information 

kit *& c**<ripfe« 
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US. Hospital Price List 
Smith & Nephew ElectroThermal* Arthoscopy System (EAS*) 

Effective 04/24/2002 



Catalog i Probes with Integrated Cable 

921001 TAD*-S 

921008 . TAOS Angled 

921013 TAC-CII 

923001 ligament Chisel™ Straight 

923002 . ligament Chisel- AngJed 

923003 Ligament Chisel - Curved 

923004 Ligament Chisel -Hook 

920001 Ablator™ 90*. 3mm 

920002 Ablator. 3Cf\ 3mm 

920003 AbUW,60%3m» 
920007 Ablator; HP 90\3mm 
920023 2mm AMator 
920011 Abtati»«S.90*.3^mm (suction) 

920013 AblitocV60%3^mm (suctioo) 

920014 Ablator-S 2mm (suctioo) 

920015 Abblor-S HP 90*. 3imm (suction) 

fgtgjnn * Small Joint Pro bes with IntegratedCable 

920006 Micro Ablator 

920016 Micro AbUu*-S (suction) 
920026 Micro AbUtor-S High Profile (suction) 
921002. MimTAC 
921004 Micro TAC-S 
921009 Micro TAC-S Angled 
923005 Micro Ugaroeot Ousel -Angied 
923006* Micro ligament Chisel - Correi 
92300$ Micro Ligament Chisel. Hook 



U na Pric e 
5299 
$299 
$299 

$115 
$115 
SI 15 
$115 

$129 
$129 
$129 
$129 
$139 

$159 
$159 
$159 
$159 



$149 

$169 

$169 

$525 

$323 

$325 

$140 

$140 

$140 



Catalog f 

910014 
911007 
913007 


Wo Ailhioscopy ProPes. requires-^"" — ~' 

EOex™ Ablator 
Eftex TAC-S 
EflexUgament Chisel 


$450 
$499 
$450 


Catalog # 


Generator- — 

Vulcan® Generator 
Induces: fcotrmich and power cord 


Price 


815000 


$13,495 


Catalog* 


Accessories — . l — ■ 


Price 

$295 



815001 
815002 
805004 
815019 



.8 pin. 



Footswitch 
Ptobe Tip Bender? 
SpHtEJecuodePad 
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U.S. Hospital Price List 
Smith & Nephew ElectroThermal* Arthoscopy System® (EAS^ . : 

Effective 04/24/2002 

Catalog » Saphyra Bipolar Ablation Probes 

925001 SaphyrV*90%3ireii $131 

925003 m m Saphyrc W\3mm . *B1 
925007 Saphyre90\3iw»HighPioffl« 5151 

92501! Saphyre 9CT, 3mni with Suction $172 

925013- $aphyrc60%3mravrito$uctioo $172 

925015 Saphyre 90% 3mm High Profile withSeetioa $172 
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U.S. Hospital Price List 
Smith & Nephew EiectroThermai* Arthoscopy System® (EAS®) • 

Effective 04/2472002 

Ordering Information 

Orders may be placed wuh oar Customer Service Department: 

Smith & Nephew ToO Free <** 8) 996-1996 

. 3700 Haven Court Telephone: (650)369-9904 

. Meolo Part CA 94025 Fur (650)369.9913 

Terms 

Shipments are F.03. Mcnlo Park, CA. Terms are ncl 30 days. 'All purchase orders arc subject to acceptance by Smith & 
Nephew. In the evert of conflicting terms, our lenns will prevaiL Prices arc subject to change without notice, AH 
applicable taxes wOJ be added to the invoice. A finance charge may be assessed on all unpaid balances over 30 days at 
18* per annum - 1W % per month. 

Return Policy 

Smith & Nephew products received by the customer in damaged or non- working condition may be returned for fufl credh 
or replacement within 30 business days from the date of invoke to the customer. Contact the Smith & Nephew Customer 
Serrice Depaxuneat Tor a Return Material Authorization (RMA) number. Please referen ce the RMA number on the 
outside of the shipping c 



FuD credit win only be issued lor hems returned within 30 days of invoice date* if unused and in the original packaging; 
items returned after 30 days from the date of invoice may be subject to a 25* restocking tee. 
• 

The following merchandise win* not be returned for creeSt 

• Merchandise with broken sterile package seals; used, damaged or incomplete case quantities. 

• Special order products. 

• Merchandise held past 30 days from invoice date. 

• Products not used before the expiration date or the "Use B efbre Date." 

Warranty 

Smith & Nephew products are manufactured for use by qualified medical personnel who are trained in their use. AD 
. Smith & Nephew RF arthroscopy products are warranted to be free from defects in worbnaiiship and materials for ninety 
(90) days horn date of sale; Any Smith & Nephew product with such defect wOl be repaired or replaced at South & 
Nephew's option, at no charge to the customer. Smith & Nephew shall not be liable, expressly or implied, for. 

1. Any damages which might arise or be caused, whether by the customer or by the users of the products, as a result ofc 

a. misuse, mishandling. andVor imp roper operation, 

b. repairs or rnodlfication performed other than by Smith & Nephew or an Smith & Nephew authorized repair 
faeitoy. ' * 

c use in any rnanner or medical procedure, other that for which fa is designed; and 

2. Any special, indirect and/or comecjuenrial damages oTany kind and howe vcrxauscd arising from the sale or use of 
the products. 

THIS WARRANTY IS IN UEU OF ALL OTHER WARRANTIES, EXPRESS, IVFUED. AND/OR STATUTORY, 
INCLUDING, BUT NOT LIMITED TO, WARRANTIES Of MERCHANTABILITY, FITNESS ANtMOR SUTABUTY FOR A 
PARTICULAR PURPOSE. AND OF OTHER OBLIGATIONS OR LIABILITIES ON THE PART OF ORATCC 
INTERVENTIONS, INC. ORATEC NEITHER ASSUMES NOT AUTHORIZES ANY PERSON TO ASSUME FOR IT ANY 
OTHER LIABILITIES IN CONNECTION WITH TNE SALE OF "SAID PRODUCTS. TO INSURE PROPER USE, 
HANDUNG, AND CARE OF PROOUCTS. Pl£ASE CONSULT THE PROOUCT INSTRUCTIONS FOR USE. 

HIGHLY CONFIDENTIAL 

• Sterilization Instructions A ^°^r3^S^ 0HtY 

For Extension cable- after proper cleaning. 

Pre- vac Wrapped (bur (4) minutes pre- vacuum steam exposure at 270-775* F (132-135*C) 
Flash Gravity: Unwrapped ten (10) minutes at 132*C (acceptable range 131.5- 133:5*C) 

For Probe Benders - after proper cleaning. ORA 0052436 

Prices Subject to chano* without nofiea. 
TAG, Ablator, Ugnmert Chisel, Eflex. Saphyre, Vutean. EAS, EtectroThermaL and ORATEC are US trademarks of ORATEC 
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U.S. Hospital Price List 
Smith s Nephew ElectroThermal®'Arthoscopy System® (EAS®) 

Effective 04/24/2002 

Pre-vac. four (4) minutes pre- vacuum stearn exposure at 270-275°F (132-135*C) " 
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Dyonics® Control RF 
System 

Arthroscopic Radiofrequency System 




Sales Guide 

Prepared by the 
Marketing & Sales Training 
Departments 

ARTC 05530 
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Chapter 3: Recognizing Potential Customer Problems and 
Objectives 

Categories of Potential Customer Objectives 

Technical Objectives 

v Easy to set-up for the OR staff 

• Simple to use for both the OR staff and surgeon 

• Reliable operation 

• Minimal impact on current standard of care 

. Economlc/Business/Organization Objectives 

" • Reduce OR downtime/Increase OR turnover 

• Simplify training requirements 

• Enhance OR efficiency 

• Reduce inventory levels 

Medical Objectives 

• Enhance patient outcomes by. 

• Reducing the amount of bleeding 

' ♦ Improving visuafization during the procedures 

• Increasing procedural speed to reduce anesthesia time 

Customer Service Objectives 

• Reliable operation, minimal need for foitow-<jp service calls 

• Prompt, knowledgeable service and support 

Professional/Personal Objectives 

• • Cutting edge professional recognition 

• Satisfied patients producing subsequent referrals 
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Competitive Review - ArthroCare 



Arth/oCare® System 2000 
Product Definition 




System 2000 Controller 

• Single display for ablate and coag 

• Non-adjustable 20W coag setting 

- Ablate settings from 1 • 9 

1 = 40W 

2 a SOW 
3*80W 

4 - 100W 
5= 125W 
6*160W 
7*200W 
8-240W 
9«280W 

• Bipolar operation 
ArthroWand Probe 

• Over 25 probe tip styles 

Right angles exceed "85% of sales 

5 tip styles include suction 
12.7 cm shaa length 

.0095" Turbovac electrode surface area 

• Suction controlled with pinch clamp on 
tubing 

- Reusable handpiece 
Spedalfootswitch 

• Ablate, coag and ablate adjuster 



ArthroCare Strengths, Weaknesses and Competitive Strategy 

Strengths 

• First to markets bipolar ablation 

• Broad product line 

• Strong patent position 

ARTC 05570 
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ABSTRACT 



la an ckctro-turpcal rX cutting instrument in which 
t&a neutral electrode (II) it arranged oa both aides of 
the catting electrode (12) bat k however set back ide- 
txve to the cutting electrode (12) oo tlie xnttnuix** body 
(13% The ratio of (be sizes of the contact areas (14 f 15) 
of tbe neutral electrode CU) and of ihe coning electrode 
(12) is greater than 7:1 and smaller tjua 204. 

3 dates, 4 tentrlac FIgnm* 
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ting electrode, which b imaged directly doogside or 

ELECTRO SURGICAL HIGH FREQUENCY" between a, causes Che required strong beathg at the 

CUTTING INSTRUMENT desired loaiioa of the est that s necessary to execute a 

. smooth cut, As the resistance between the cutting ckc- 
This b a o3 vision of application Scr. No, 747,CS6\ filed 5 trode tod BcatrsJ electrode b bugdy constant the high 
Jttoc 20, 19S5. ' freooeacy power of the generator can be regelated 40 a 
The invention relates to an ekctro-snrgica! high fie* value at which overheating of the tissue is abo cflee* 
qoency cstthg mstntme&x comprising a preferably trveJy avoided is the area of the cooing electrode, but 
elongate instrument body from which, in the o p er ati v e such thai a dean cot is nevertheless obtained 
state, a small area cutting electrode project! forward)?, 10 The radbfrcqueacy cutting instratneat of the be> 
aad a Urge area neutral electrode which can be brought - tloa b eacndcal ia ita operation by the surgeon frrrn rf 
into contact with the patient near to the cutting dec- a problem-free electric cat b effected through the cat- 
trode. ting electrode even with irregular caning speed, with- 
in a known dectro-surpcal high frequency cutting out tissue damage or adhesion axon lug fat thcrcgioa of 
iostrutnent of this kind (DE-OS No. 25 21 719) the IS the neutral electrode, 

aeatral electrode is admittedly arraaged in the rrnmedt- la order to prevent the "cutting instrument of the 

'ate vicinity of the cutting electrode, it Is however SO invention from becoming awkward to handle provision 

separated from the tissue by a plastic coyer, or by its should further be made that the ratio of the sizes of the 

arrangement in aa endoscope, thai it can only enter bto coatact trcaa of the neutral electrode and of the «*Kpg 

dectrical contact with the cutting electrode electrolyte 20 electrode b smaller than 20tl aad preferably smaller 

calry via the secretion which b present during the cat- than UO. 

dag process. As a rcaulu.it b difficult to aiaiatam the Oae obtains particularly good dcctro-surpcal cat* 

current m»endry required for troublelree caning So a ' ting charsctertflOCS conshtaad wkh a compact and sfia 

required precisely defined manner at the cooing cite- co astr acdoa of the tastramem body tf the satin of the 

trode. Thus, r the power setting at the r^ generator b 25 sacs of the contact surfaces of the aeatral dcctrodc and 

too high, bant can result or, if tba power trrrfng b too of the cutting electrode* b approximately lfcL 

low. then a poor cm or indeed injury comrs because the Although the cutting electrode ecafd abo have the 

tissue to be cut sticks to the cutting electrode as a result form of a narrow Made, it b preferred for the catting 

of coagulation processes electrode to project substantuury sxiany and preferably 

The principal object of the aweetica b to provide an 30 also ia a straight Eae from the tap of the bastruaaeat 

electro-surgical high frequency cutting fastratneot of body. If the earring electrode bin addition formed with 

the InidaHy named kind ta which current conditions a sharp tip then the power density in the tip region b 

which are largdy p record y defined are present at the particularly targe which b important for a emooth eat 

cutting dectrode during the making of a cot substan- free of injury. 

uaHy perpcodScvlmr to the kxiptadind azbof thebody 25 The depth of cat preferably amounts to 0J » 5 mm. 

of the bstroment, with the current conditions ensuring The extent of the neutral dcctrodc whick surroundi the 

t troublefree dean cut of the tbsue withom overheating cutting electrode -f * jr~r * rn p f ndlnrt ar tft tfrr 

of the tissue and without the tissue and the mstrumcnt axis of the mstrument body preferably amounts from 2 

stinting together* to 6, b pWOar from 2 to 5 and moat particularly to 

In order to satisfy thb object the invention provides so approxxmaUly 4 mm. " 

that the neutral electrode b arranged cm the tastraaacat The cutting speed conveniently to from 1 to 

boclyoabothsidmorthectttt 5, m particular from 2 so 4 aad preferably to apcrbxi- 

relative to the cutting dcctrodc, m such a way that it b matdy 3 cm/sec. 

supported on the tissue on both sides of the cuttmg The crstxacc of me riming electtc<fcrrcan theneatral 

eJeorode wnse the axiaDy projecting cutting electrode 45 dectrode in the oSrecono perpendicular to the axis of 

pencoates bto the tissue; and that the rarioef the sizes the mstrumcnt body asefally amounts to from 5 to 15 

of the contact surfaces between the neutral electrode and ha particular to approximately 10 asm. 

and the tissue on the one hand and between the cutting Wben the cutting dectrooc has a ncc<fle4ikc dp thb 

electrode and the tissue on the other hand, b greater tip preferably has a diarneter from <U toOS, In paruca- 

than 70. 50 larof iromOJtoa4ax*jpetftk^ 

If, in a catling butrumcat of thb kind, a power of for 03 mm. The cooing electrode preferably projects an- 

example 5 to 10 Watu per mn^ b W M m the ttflriag ally bcyortd the ocutxal dectrooc by bom 1 to 5 am. 

electrode then a power county cccurs at the curling The up of the cutting dectrode can usefully have a 

electrode, which b preferably forrocd as a pohxt, which kngih from 2 to 5 mm and preferably of approximately 
b auch that the heat necessary for tissue separation b 53. 3 asm. 

generated ia the tissue and ta the tissue ecus. The tact Ai electrical tasuhmoa b necessary between use two 

mat the neutral dectrode itself b Ekewbe to current electrodes s preferred practical embodiment b erefuBy 

corrdotting contact witt the tissue ensures a problem- arranged ia such a way that the cutting electrode 

free Gcw of current between the cutiurg decoode and projects ariaDy from an insulating body arranged inside 

the neutral dectrode. In other weeds the transitJou 69 the neutral dectrode. 

resistance between the two dectrodes b eobstanraelly In order to mcraase the path for leakage currents 

constant. As I result of the hrger area of the neutral between the two electrodes aa advantageous farther 

electrode which b in contact wtth Che tissue the power emVHtrDVT r* of tt** m M f Btf^n fc n rhy efr» 

denszty at the neutral dectrode b reduced so tar that msulating body b set back ajmdly icbttrvc to the contact 

with normal cutting speeds of the order of acveral cm 65 surface of the aeattal electrode, 

per see. not even tissue heatmg. which could lead to Furthermore, a pcacmcal reauxaajoa of the mvaatbn 

coxgulaticav occurs. The neutxal electrode thus codes provides thai the uraJating body a for med as an mxuau- 

smoothly over the tissue during cutting while the cat- mg sleeve ia which a metal rod b located which b 
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connected to the generator and which carries the cut- ccraimc or teflon material A thJck-walkd metal tpbetf 
^Srfe. b arranged to narrow contact around 

• ^b^Tmngoneat it b also eapcdlcut if die metal sleeve It and can be pot tocher of twobarf she* as 
rod b set back aJslly relative to the dcu tral decrrode, shown in FIG. Z The metal tube b formed at f lower 
and preferably ako rebdve to the insulating rieeve. a 5 or froat cod of the ius^erst Mf U formed mtht* 
order to further reduce Josses by leakage correao d> way as a aemwpbencal head whack forma the neutral 
r*eth/ toweenthe two decvodea. electrode 11. The design of the central electrode 11 

Uh cTpaatfcalar advanugt if the cooing ekctrode b wich a aerm-spherical head has the pcrpose cfen«tf«^ 
aalaOy tepUceibiy arranged on the bsxromeat body. better sTidtng on the tfcfnue 1* dura* cottmg fa the di- 
Ij^waytbedei^ofcutcaabem t „ • 

cWtoT^e^oaaing an electric cot, with tha The «ctal rod If. the bsuUring sleeve t* and the 
range of adhxstnient being advanUgeotisry selectable neutral electrode 11 art axJaJly displaced re^w to ooe 
between 03 and 5 can. another fat ateppod manner fa acoofldaeccwrth FIG. 1 aa 

la one renlrsaooa of the favenboo the nexnral eke- such a way that tha pa$ for leakage current between 
trod* con be circuit* crco-sccncn and can eonceatri- 15 the metal rod 19 and the neutral electrode U » as tag 
caJry' surround the cutting electrode. In this caae the or large as possible. Moreover, a distinct iotcranedfate 
instrument thus has approximately the shape of a pencil space 27 should be formed between the'tbsua surface 
orstyhtt which can also be corieapoavfinrfy fcOd and and (be front e*»d face of nae i»c*al serf 1> when plaeaaa; 
jnuded by the operator. The metal tip which forms the the bstnirnenl body 13 onto the tissue 1< fa wxwoW 
cattfaieterode projects from the bottom of the stylus 20 with 1, so that curat largely Oowa atajtagsrom 
at the center, the tip of the curtiaa; electrode 12 iato the nssae 16. 

A further embodiment is constructed ao that tha neo- Theaoetal tube 24 the fasaJattng sleeve IS and the 
tr»l ekotrod* b realised by the tips c* tie two Ikobe of metal rod » with the cutting electrode U together 
epmcetteorpaffoftweererawr^^ Jbrm an arrangement c<>ocentric to the axis 17. 

boo*wTOrj&^ The metal rod » k cwaiecaerf in 

if the fcuulstine ricevc with lie cutting electrode can be an rX generator (not shown) and the aaetaJ tube 26 to 
retracted rcUnve to the fimbs of the pmcrtte, In that the other pole of the rXgea«aaioc»whachhasa Oc^tina; 
inanner the pincette can abo be used without the cut. * ootpat not coupkd to earth. . 
una electrode of the bvenaon. The manner of operation of the rX cuttog rnrtrumeat 

ZT Finally^tbb en>bodim«et eaa be ao further developed 30 to accordance with the invention b as follows: The 
tlrtthetwobrarxmesefthepha^ rnstrumentb first of all placed m accordance with FIO. 

"7^ c*ear*>ther t v/tinasv^bcn^ lonto the ihsaeMwbkh aatebeaeparas^by meaaaa^ 

the cutting electrode snd me msulating aleeve are re- a cat, with a concave nag-Eke cemtact surface U being: 
tncted connects tha Embs to the two ventage bearing formed between the tissue la" tad the neutral electrode 
terminals of the rX geseraaor. 33 11 and wrth a very small fannd-nke contact surface IS 

Aaaicsuhofthaccustruct*^ being fcraed between the tip c^the cuttmg iJeetrode 12 

can also be used for cwaajilarien, * belrig » and the tissue 1C If the sX generator b now switched 

take appropriate electrical saatenfag measures at the rX 08 then an rX current indicated by the current Boca 2* 
generaaoc; flows between the cutting electrode 12 and the neutral 

In order to enaorc fajcry/ree.a&fing of the neutral 40 electrode IX 
electrode on the tissue surface during the cut the The oUrnensionfag of the cursing electrode U and of 
contact surface of the neutral electrode should be of the neutral electrode 11 la ao selected that the eoataot 
appropriate smooth and rounded shape. In particular, areas 1«V 15 have a ratio of amevcaunusety KkL, If the 
the neutral electrode b nude of substantially beroi- instrument body 13 b now amoved a the ejection cx tike 
aphencal redded ahape at its end which enters into 45 arrowf at a aoeedof amc^osirnatdy 3 cua/aec. over^Ae 
contact witb the tissue. tissue then a cfcna cut cotrespondmg to the depth of • 

The iuvcotlaa will now be described In the folowmxg peoetratioa of tha c*rnis* electrode 12 w^ 
by way of example only sod with rer<ircac< to tbe draw- the tissue K without overheating or even adhesion 
ang which shows: occurrina; at the contact surface, because the current 

FIO. 1 a partially sectioned rJdevicw of an electro* 50 density dose to the cut^eiertrodeJJb^ 
surgical radio frequency anting instrument fa acoor- rapidly reduces at a distance thaenona. . 
dance with the mvesnon m the Up region which In order to adjust the depth of cut It b posslbte,tn 
contacts the tissue If of a patfeat accordance with the rnvcation, »o anally displace cither 

naiav^oftherXcettiaginst^ the metal rod !♦ wirhio the uarnlatjng alceve It or, as 

trombeaow^ 55 assumed m FKJ- 1, the farnlanng aleeve II. within the 

FIO. 3 a achemaric, parthlly sectioned sideview of a metal tube 24 and to adect a pr ed ctc rm mc d aria! poafr- 
. further csrsbodament of and rX cutting lastrunaent io don relative to the metal tube * by am adjustment 
accordance with the nveutjos and shaped Eke a pan- s n e^ ha n a rn ». The adjustment n> ech a nbm can for ea> 
cette, and ample consist of an adjustsaent not 30 provided with • 

FIO. 4 a view sianar to FIO. 3 of the same cutting «o circular acccatbo disk wbfcb b anangtd coocentricaDy 
iastnjocnt *flcr switcaing over bto the poabou pro- thereto, and of a threaded rod 31 which b connectad 
vided for effecting coagulatioa. with the insulating slecva It for the transmission of axial 

As seen in FIGS. 1 aad 2 a tha metal tip b used at nSe forces. If the nut 30b arJaBy fixed to the uscud tube 3* 
bottom of a c^lhadri^ * as fadicatcd b FIO. 1, them really insulating sleeve II 

erode 12. The curdnf electrode 12 projects down- is will be aaiaDy ^displaced resatiVe to d>e metal tabe 2i on 
wardly orponcantiy beyond the metal rod 19. The matal rotation of the out 30. which leads to a greater of lesser 
* rod » b ee^ceatricaOy sleeved by an insuiatmg sleeve degree of projei^joa of tnecutring electrode U beyond 
13 wbadt consists cf a highly bcat-resfetaat refractory the iseutral eaecttuafc 
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termiae the catting depth with which be wantt to c?er- of 6c rX generator 30 tad to the limb 21 respectively, 

t it Thh possibili ly of adjustment b particularly impor- The cceuacts of the switch t tfe ce«ecied w, th the one 

tani because for certain electric tjperattons the danger contact of (be twitch S and with the mentfoaed wood 

exxstt that oo cutting too deeply into the tissue layer* contact of the bud switch 34 respectively, 

other organs wffl be unmicntfoiuBy mjured. By select* 5* The hand switch 34 serves to switch oo the rX ge^r- 

Ing particularly sailbw depths of cut tmng the adjust- ator2tt. ^^n^ 

mcntrnfrhftnirTn of the invention such injuries can be In the anting eottaoo of HO. 3 the rufl high tre> 

completely avoided without particular attention being quency voltage b appficd between the cutting electrode 

reouiredby the rargeoodexfag electric catrJag. 12 nd the tieotri! eJedrode U famed by the Up ie ; 

. Atieenin FIGS. 3 tod 4 the neutral electrode U K> pons of the Emit 2t 21 TtecarrcotBow from the rX 

which snrroundsdttctmbigelectr^ generator 20 takes place vis the poke 24» » o 

hfonoedby thetmiegicosortherwolanbs21 t 23ofa nef shown m FIG. 3. m 

pincette IT, withthc two Enbs being mounted fa the In tceordance with the mventioo a low frec^icncy 

up^re»noQinmsu!atmgcap3t control current with t tow volume b supcriniposed oo 

The nuobting ileeve containing the meal rod 15 and 15 the rX current U the band switch 34 b cfosed then th^ 

the cutting electrode 12 b axialry dbplaccaHy arranged low frequency control current flows vis the windings of 

within the insulating cap 32 fa a manner not show* » the cc3 33 which acts as an rX Cher and further rX 

,nch a way that bo either .perM^ coupling eoib 3S to a schcmaticaDy Ohwzated switch- 

neutra! electrode li fe the t«itboofHa3.withthe tag relay Z6 fa the rX generator 20 whfch switches oo 

cumnt electrode U projecting atiafiy forwardry in 20 the rX generator 20 when k engage*. Thus, the rX 

ja^oanaer to that shown fa nG. L or hes dearly genc^tor 29 can be set morula* by 

behind the cods of the limbsas shown fa FIG. 4> to feat switeb34. . 

the nmcette'32 can abo be used as t aormal damping While the sSdmg contacts oo the insulating skcrc M 

bstxmauL cmrydototbcrwfetao^andtfathec^ 

When the insulating sleeve IS b advanced fa accor* 25 of nq 3 these d u t e s wi tc hes are open in th e coagotaV 

dance with Ha 3 a rX cutting instrument in accor- fagpotjooo of FKX 4 and in their place feswaebesl 

cUnce with tb* icvenuoa b created fa wfakh the two to 5 are closed, the tosuiatmg skeve 11 a retracted to 

Hmbs2L 22 can be pressed from both site against the thb position sufficiently tar that the eutuag electrode 

msuladng skeve It by finger pressure. " II, v^b here shaped lifa a n*efe 

Acc^33wirhrwowindbpUandI^bb^lnto 30 contact with the bwie. 

the insulating cap 3Z The one terminal of the winding In the switch posfttoa of FIG. 4 the ruflrX voltage of 

Unconnected with the eanhed terminal 2S of the rX the rX generator 26 b nppGed to the windings of the 

generator 20. The other terminal of the winding U2, eoO 33. The >Mj 6»be2X, 22 

which aimultancoutly prodncea the connection to the dectncaDy umaated from cue another fa ^Pf«~ 

wiwEaa L2 b connected, fa accordince with FK3.4. to 35 and receive a reduced tX voltage from thcwuat toglJ 

one coiitactofaclosfag switch 2 which forms one cle* ©ftbecoD33lTbevoItagobthusstet^ 

oicos of a multiple 23 act^ forraed). . 

of the twnladng sleeve 18. The other terminal of the If tissue b now damped between the ty tegtons of 

winding Ll fa connected with the one contact of the the Bmbs 2U 22 and the rX 9**™** ^^ 

tononrudyopcoswiuAlCna^ oeetedby dosing ^^f^^^i'f^S 

contact of a further switch 4 of the mulUpk switca 23. flows through die branches 2L 22 into the tissue and 

H should be pointed out that for the sake of darby. there generate* the electrical heat tosses nv^-ujy for 

which are accessary for the operatioa of the relevant In the switch postm Ot JTO^J a tow ^f^T 
rvttci positiocw U acmal fact the elcctncal line conneo 45 control current for the swftcben relay 3» T****"? 
txmswhkAcanbesccnbyjc^yvicwfa rxnimposed on the tX current also ^^fT™* 

4 are present bctweca the various ccmpcaenta. tag U of the col 33 with U faming an element Of a 

The multiple switch 23 has in te4ai eigta fiarf caotnet resonant ctrenjt, , . 

pairs and five displacement contacts which are located Toe toad innxdance for the cuttmg of FK3. 3 and for 
between the contact pairs oo the inrulating alecve 2S» 50 the cceguiaoon of FKi; 4 etdsffetenL whereas one c^ 
whkh form the incSvSdnai switches 1 to t. reckon wfth a toad impedance of ca. 1000 Ohms durtog 

The otber (Uit band) contact of the individual switch curtfag thek>ad mn^cdancedurfago 
lbeoiinectedwiththehc<teruunal24o^ to approahnately 50 to 100 Ofant, 1» c^ to dbtAta 

ator 20. The oiher contact of the switch 2 fa electrically crouble&ee lunctknung in the varww swtui pos»c« 
coodactrvcry cc^nected with the other contact of the 5$ the output osculating circuit of the tX generator 20 
switch S and abo with the fiznb 2L The switch 3 is mast be matched to these c ond Gnons respectively, 
cottnected oo theoneside with the earthed terminal 25 A particular advantage of the embodiment of FIGS, 
of the rX generator 20 and on the other tide with the 3 and 4 Sea fa the fact mat fa tha pceitfaeof use torfee 
&nb 22 of the pbceca IT. The contacts of the switch 4 cutting procets the characteristic of the tX generator 
are connected to theone contact of the switch land to 60 required for thb tpnScatk* can be brought falo eUcct, 
tie o«e contact of the hand tuitch 34. The contacts of namely that the power increases with facrcasm g tests- 
• the switch Sarecoxmectedtotheotecom^cjftjac lance. In the position of use tor cc^gubtson m aocor» 
hand switch 34 and to the other contact of Acswitchl dance with FK3. 4 • power cfaractertstjc recato. 
and to the Exnb 21 respectively. The contacts of the brought about by die wincfing 12 cf the coil 33. such 
switch f are connected to the cutting electrode 12 and 65 that the power drops off with increasing r rm ta m r 
'to the one contact of the switch 9 and to the hot term!- The rX generator 2* can al*o have an octpot deooo- 
sal 24 of the rX generator » respectrvely. iT« contacu pled from earth (Ooatfag output) with terminal »tten 
of the switch 7 areconncctcd to the earthed tettninal25 no tonger being ccmnceted to earth as shownfaFIO.3. 
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One of the essentia] tdvaniages of the bipolar appliea- 
ooo technique of the invention fa the reduced Dow of 
Icatige currents to earthed parts of the operating table 
which has been reduced to a non-dangerous minima* ' 
by the freedom of the patient current drcuh from earth- * 
ktgand eroand kata. 

1. An eleetro-furgtc*] apparatus for connecting to 
to MKlseeoodootpirocf an electric w 
pzfaug* 

a first electrode cornprianf. first and second generally 
elongate memben, the members being spaced apart 
at one cad and being displaccable relative to each 
other at the other end; w 

a second electrode disposed between the Dm and 
second members of the first elect r od e and beign 
generally parallel thereto; .* 

means for displacing the second dectrode relative to ^ 
the first electrode; 

means for connecting the first output of the electrical 
gcociator to the first and second members of the 
firtf electrode and for connecting the second oet- 
put of the electrical generator to the second dec- 25 
trode when the second dectrode' b displaced to a 
first pos ition relative to the first dectrode; nod 



means for alternately connecting the first cotpot of 
the electrical generator to the first member of the 
first electrode and for coonecring the second oet- 
pot of the electrical generator so the second mem* 
her of the first dectrode when the second electrode 
is displaced to a second position relative to the first 
electrode. 

X The apparatus according to claim 1 farther eoev 
pricings 

means for electrically msoiating the members of the 
fint dectrode from each other; and 

means for connecting the fust oatpot of the electrical 
generator to the first soesnber of the first dectrode 
and for conaccrlng the second output of the ckctri- 
cal generator to the second member of the first 
electrode. 

3. The apparatus according to daim 1 farther com* 



means for applying a first voltage to the first and 
second dactrodec when the second dectrode is 
displaced to the first position relative to the first 
electrode; and 

means for applying a second voltage to she first and 
second members of the first electrode when the 
second electrode fc dispUced to the second pedtioo 
relative to the first electrode. 

• • • a a 
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[57} ABSTRACT 

In an electro-surgical r.f. cutting instrument in which 
the neutral electrode (11) is arranged on both sides of 
the cutting electrode (12) but is however set back rela- 
tive to the cutting electrode (12) on the instrument body 
(13). The ratio of the sizes of the contact areas (14, 15) 
of the neutral electrode (11) and of the cutting electrode 
(12) is greater than 7:1 and smaller than 20:1. 

3 Claims, 4 Drawing Figures 
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ELECTRO SURCICAL HIGH FREQUENCY 
CUTTING INSTRUMENT 

This is a division of application Sen No. 747,086, filed 
June 20, 1985. 

The invention relates to an electro-surgical high fre- 
quency cutting instrument comprising a preferably 
elongate instrument body from which, in the operative 
state, a small area cutting electrode projects forwardly, 
and a large area neutral electrode which can be brought 
into contact with the patient near to the cutting elec- 
trode. 

In a known electro-surgical high frequency cutting 
instrument of this kind (DE-OS No. 25 21 719) the 
neutral electrode is admittedly arranged in the immedi- 
ate vicinity of the cutting electrode, it is however so 
separated from the tissue by a plastic cover, or by its 
arrangement in an endoscope, that it can only enter into 
electrical contact with the cutting electrode electrolyti- 
cally via the secretion which is present during the cut- 
ting process. As a result, it is difficult to maintain the 
current intensity required for troublefree cutting in a 
required precisely defined manner at the cutting elec- 
trode. Thus, if the power setting at the r.t generator is 
too high, burns can result or, if the power setting is too 
low, then a poor cut or indeed injury occurs because the 
tissue to be cut sticks to the cutting electrode as a result 
of coagulation processes. 

The principal object of the invention is to provide an 
electro-surgical high frequency cutting instrument of 
the initially named kind in which current conditions 
which are largely precisely defined are present at the 
cutting electrode during the making of a cut substan- 
tially perpendicular to the longitudinal axis of the body 
of the instrument, with the current conditions ensuring 
a troublefree clean cut of the tissue without overheating 
of the tissue and without the tissue and the instrument 
sticking together. 

In order to satisfy this object the invention provides 
that the neutral electrode is arranged on the instrument 
body on both sides of the cutting electrode, but set back 
relative to the cutting electrode, in such a way that it is 
supported on the tissue on both sides of the cutting 
electrode while the axially projecting cutting electrode 
penetrates into the tissue; and that the ratio of the sizes 
of the contact surfaces between the neutral electrode 
and the tissue on the one hand and between the cutting 
electrode and the tissue on the other hand, is greater 
than 7:1. 

If, in a cutting instrument of this kind, a power of for 
example 5 to 10 Watts per mm 2 is applied to the cutting 
electrode then a power density occurs at the cutting 
electrode, which is preferably formed as a point, which 
is such that the heat necessary for tissue separation is 
generated in the tissue and in the tissue cells. The fact 
that the neutral electrode itself is likewise in current 
conducting contact with the tissue ensures a problem- 
free flow of current between the cutting electrode and 
the neutral electrode. In other words the transition 
resistance between the two electrodes is substantially 
constant As a result of the larger area of the neutral 
electrode which is in contact with the tissue the power 
density at the neutral electrode is reduced so far that 
with normal cutting speeds of the order of several cm 
per sec. not even tissue heating, which could lead to 
coagulation, occurs. The neutral electrode thus slides 
smoothly over the tissue during cutting while the cut- 




)6,667 

2 

ting electrode, which is arranged directly alongside or 
between it, causes the required strong heating at the 
desired location of the cut that is necessary to execute a 
smooth cut As the resistance between the cutting dec- 
5 trode and neutral electrode is largely constant the high 
frequency power of the generator can be regulated to a 
value at which overheating of the tissue is also effec- 
tively avoided in the area of the cutting electrode, but 
such that a clean cut is nevertheless obtained. 
10 The radiofrequency cutting instrument of the inven- 
tion is uncritical in its operation by the surgeon because 
a problem-free electric cut is effected through the cut- 
ting electrode even with irregular cutting speed, with- 
out tissue damage or adhesion occurring in the region of 
15 the neutral electrode. 

In order to prevent the cutting instrument of the 
invention from becoming awkward to handle provision 
should further be made that the ratio of the sizes of the 
contact areas of the neutral electrode and of the cutting 
20 electrode is smaller than 20:1 and preferably smaller 
than 15:1. 

One obtains particularly good electro-surgical cut- 
ting characteristics combined with a compact and slim 
construction of the instrument body if the ratio of the 
25 sires of the contact surfaces of the neutral electrode and 
of the cutting electrode is approximately 10:1. 

Although the cutting electrode could also have the 
form of a narrow blade, it is preferred for the cutting 
electrode to project substantially axially and preferably 
30 also in a straight line from the tip of the instrument 
body. If the cutting electrode is in addition formed with 
•a sharp tip then the power density in the tip region is 
particularly, large which is important for a smooth cut 
free of injury. 

35 The depth of cut preferably amounts to 0.5 to 5 mm. 
The extent of the neutral electrode which surrounds the 
cutting electrode in the direction perpendicular to the 
axis of the instrument body preferably amounts from 2 
to 6, in particular from 3 to 5 and most particularly to 
40 approximately 4 mm 

The cutting speed conveniently amounts to from 1 to 
5, in particular from 2 to 4 and preferably to approxi- 
mately 3 cm/sec 
The distance of the cutting electrode from the neutral 
45 electrode in the direction perpendicular to the axis of 
the instrument body usefully amounts to from 5 to 15 
and in particular to approximately 10 mm. 

When the cutting electrode has a needle-like tip this 
tip preferably has a diameter from 0.1 to 0.5, in particu- 
50 lar of from 0.2 to 0.4 and particularly of approximately 
0.3 mm. The cutting electrode preferably projects axi- 
ally beyond the neutral electrode by from 1 to 5 mm. 

The tip of the cutting electrode can usefully have a 
length from 2 to 5 mm and preferably of approximately 
55 3 mm. 

As electrical insulation is necessary between the two 
electrodes a preferred practical embodiment is usefully 
arranged in such a way that the cutting electrode 
projects axially from an insulating body arranged inside 
60 the neutral electrode. 

In order to increase the path for leakage currents 
between the two electrodes an advantageous further 
embodiment of the invention is characterised in that the 
insulating body is set back axially relative to the contact 
surface of the neutral electrode. 

Furthermore, a practical realisation of the invention 
provides that the insulating body is formed as an insulat- 
ing sleeve in which a metal rod is located which is 
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connected to the generator and which carries the cut- ceramic or teflon material. A thick-walled metal tube 26 

ting electrode. is arranged in narrow contact around the insulating 

With this arrangement it is also expedient if the metal sleeve 18 and can be put together of two half shells as 

rod is set back axially relative to the neutral electrode, shown in FIG. Z The metal tube is formed at the lower 
and preferably also relative to the insulating sleeve, in 5 or front end of the instrument body 13 formed in this 

order to further reduce losses by leakage currents di- way as a semi-spherical head which forms the neutral 

reedy between the two electrodes. electrode It The design of the neutral electrode 11 

It is of particular advantage if the cutting electrode is with a semi-spherical head has the purpose of ensuring 

axially displaceably arranged on the instrument body. better sliding on the tissue 16 during cutting in the di- 
In this way the depth of cut can be preselected by the 10 rection of the arrow f in FIG. t 

operator before performing an electric cut, with the The metal rod 19, the insulating sleeve 18 and the 

range of adjustment being advantageously selectable neutral electrode 11 are axially displaced relative to one 

between 0.5 and 5 mm. another in stepped manner in accordance with FIG. 1 in 

In one realisation of the invention the neutral elec- such a way that the path for leakage current between 
trode can be circular cross-section and can concentri- 15 the metal rod 19 and the neutral electrode 11 is as long 

cally surround the cutting electrode. In this case the or large as possible. Moreover, a distinct intermediate 

instrument thus has approximately the shape of a pencil space 27 should be formed between the tissue surface 

or stylus which can also be correspondingly held and and the front end face of the metal rod 19 when placing 

guided by the operator. The metal tip which forms the the instrument body 13 onto the tissue 16 in accordance 
cutting electrode projects from me bottom of the stylus 20 with FIG. 1, so that current largely flows starting from 

at the center. the tip of the cutting electrode 12 into the tissue 16. 

A further embodiment is constructed so that the neu- The metal tube 26, the insulating sleeve 18 and the 

tral electrode is realised by the tips of the two Kmbs of metal rod 19 with the cutting electrode 12 together 

a pincette or pair of tweezers which forms the insulating form an arrangement concentric to the axis 17. 
body. With this arrangement it is particularly expedient 25 The metal rod 19 is connected to the one terminal of 

if the insulating sleeve with the cutting electrode can be an rS. generator (not shown) and the metal tube 26 to 

retracted relative to the limbs of the pincette. In this the other pole of the ril generator, which has a floating 

manner the pincette can also be used without the cut- ' output not coupled to earth. 

ting electrode of the invention. The manner of operation of the r.£ cutting instrument 

Finally, this embodiment can be so further developed 30 in accordance with the invention is as follows: The 

that the two branches of the pincette are insulated from instrument is first of all placed in accordance with FIG. 

one another, with a switch being provided which, when 1 onto the tissue 16 which is to be separated by means of 

the cutting electrode and the insulating sleeve are re- a cut, with a concave ring-like contact surface 14 being 

traded connects the limbs to the two voltage bearing formed between the tissue 16 and the neutral electrode 

terminals of the r.f. generator. 35 11 and with a very small funnel-like contact surface 15 

As a result of this construction the cutting instrument being formed between the tip of the cutting electrode 12 

can also be used for coagulation, it being necessary to and the tissue 16. If the r.f. generator is now switched 

take appropriate electrical matching measures at the rX on then an r-f. current indicated by the current lines 28 

generator. flows between the cutting electrode 12 and the neutral 

In order to ensure injury-free sliding of the neutral 40 electrode 11. 

electrode on the tissue surface during the cut the The dimensioning of the cutting electrode 12 and of 

contact surface of the neutral electrode should be of the neutral electrode 11 is so selected that the contact 

appropriate smooth and rounded shape. In particular, areas 14, IS have a ratio of approximately 10:1. If the 

the neutral electrode is made of substantially hemi- instrument body 13 is now moved in the direction of the 

spherical rounded shape at its end which enters into 45 arrow fat a speed of approximately 3 cm/sec over the 

contact with the tissue tissue then a clean cut corresponding to the depth of 

The invention will now be described in the following penetration of the cutting electrode 12 will be formed in 

by way of example only and wim reference to the draw- the tissue 16 without overheating or even adhesion 

m f r w ^ ch snows: occurring at die contact surface, because the current 

FIG. 1 a partially sectioned sideview of an electro- 50 density close to the cutting electrode 12 is very high but 

surgical radio frequency cutting instrument in accor- rapidly reduces at a distance therefrom, 

dance with the invention in the tip region which In order to adjust the depth of cut it is possible, in 

contacts the tissue 16 of a patient, accordance with die invention, to axially displace either 

FIG. 2 a view of the r.f. cutting instrument of FIG. 1 the metal rod 19 within the insulating sleeve 18 or, as 

fn 2j? e *? w ' . 55 assumed in FIG. 1, the insulating sleeve 18 within the 

FIG. 3 a schematic, partially sectioned sideview of a metal tube 26, and to select a predetermined axial posi- 

further embodiment . of and rX cutting instrument in tion relative to the metal tube 26 by an adjustment 

accordance with the invention and shaped like a pin- mrrhanism 29. The adjustment mechanism can for ex- 

cc 2 e u an j i ample consist of an adjustment nut 30 provided with a 

FIG. 4 a view similar to FIG. 3 of the same cutting 60 circular actuation disk which is arranged concentrically 

instrument after switching over into the position pro- thereto, and of a threaded rod 31 which is connected 

vided for effecting coagulation. with the insulating sleeve 18 for the transmission of axial 

As seen in FIGS, land 2 a thin metal tip is used at the forces. If the nut 30 is axially fixed to the metal tube 26, 

bottom of a cylindrical metal rod 19 as the cutting dec- as indicated in FIG. 1, then really insulating sleeve 18 

trade 12. The cutting electrode 12 projects down- 65 will be axially displaced relative to the metal tube 26 on 

wardly significantly beyond the metal rod 19. The metal rotation of the nut 30, which leads to a greater or lesser 

rod 19 is concentrically sleeved by an insulating sleeve degree of projection of the cutting electrode 12 beyond 

18 which consists of a highly heat-resistant refractory the neutral electrode 11. The operator can thus prede- 
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tennine the cutting depth with which he wants to oper- of the rX generator 20 and to the limb 21 respectively, 

ate. This possibility of adjustment is particularly impor- The contacts of the switch 8 are connected with the one 

tant because for certain electric operations the danger contact of the switch 5 and with the mentioned second 

exists that on cutting too deeply into the tissue layers contact of the hand switch 34 respectively, 

other organs will be unintentionally injured. By select- 5 The hand switch 34 serves to switch on the rX gener- 

ing particularly shallow depths of cut using the adjust- ator 20. 

ment mechanism of the invention such injuries can be In the cutting position of FIG. 3 the full high fre- 
completely avoided without particular attention being quency voltage is applied between the cutting electrode 
required by the surgeon during electric cutting. 12 and the neutral electrode 11 formed by the tip re- 
• As seen in FIGS. 3 and 4 the neutral electrode 11 10 gions of the limbs 21, 22. The current How from the rX 
which surrounds the cutting electrode 12 on both sides generator 20 takes place via the poles 24, 25 in the man- 
is formed by the tip regions of the two limbs 21, 22 of a ner shown in FIG. 3. 

pincette 13', with the two limbs being mounted in the In accordance with the invention a low frequency 
upper region on an insulating cap 32. control current with a low voltage is superimposed on 
The insulating sleeve containing the metal rod 19 and 15 the rX current. If the hand switch 34 is closed then this 
the cutting electrode 12 is axially displaceably arranged low frequency control current flows via the windings of 
within the insulating cap 32 in a mantier not shown in the coO 33 which acts as an rX filter and further rX. 
such a way that it is either approximately flush with the coupling coils 35 to a schematically illustrated switch- 
neutral electrode 11 in the position of FIG. 3, with the ing relay 36 in the rX generator 20 which switches on 
cutting electrode 12 projecting axially forwardly in 20 the rX generator 20 when it engages. Thus, the rX 
similar manner to that shown in FIG. 1, or lies clearly generator 20 can be set in operation by closing the hand 
behind the ends of the limbs as shown in FIG. 4, so that switch 34. 

the pincette 32 can also be used as a normal clamping While the sliding contacts on the insulating sleeve 18 

instrument only close the switches 6\ 7 and 8 in the cutting position 

When the insulating sleeve 18 is advanced in accor- 25 of FIG. 3 these three switches are open in the coagulat- 

dance with FIG. 3 a rX cutting instrument in accor- ing position of FIG. 4 and in their place the switches 1 

dance with the invention is created in which the two to 5 are closed. The insulating sleeve 18 is retracted in 

limbs 21, 22 can be pressed from both sides against the this position sufficiently far that the cutting electrode 

insulating sleeve 18 by finger pressure. 11, which is here shaped tike a needle, cannot come into 

A coil 33 with two windings LI and L2 is built into 30 contact with the tissue, 

the insulating cap 32. The one terminal of the winding In the switch position of FIG. 4 the full rX voltage of 

L2 is connected with the earthed terminal 25 of the rX the r.f. generator 20 is applied to the windings of the 

generator 20. The other terminal of the winding L2, coO 33. The two limbs 21, 22 of the pincette are fully 

which simultaneously produces the connection to the electrically insulated from one another in this position 

winding LI is connected, in accordance with FIG. 4, to 35 and receive a reduced r.f. voltage from the winding L2 

one contact of a closing switch 2 which forms one ele* of the coil 33. The voltage is thus stepped down (trans- 

ment of a multiple switch 23 actuated by displacement formed). 

of the insulating sleeve 18. The other terminal of the If tissue is now clamped between the tip regions of 
winding LI is connected with the one contact of the the limbs 21, 22 and the r.f. generator 20 is again con- 
fust normally open switch 1 (FIG. 4) and with the one 40 nected by dosing the hand switch 34 then a r.f. current 
contact of a further switch 4 of the multiple switch 23. flows through the branches 21, 22 into the tissue and 
It should be pointed out that, for the sake of clarity, there generates the electrical heat losses necessary for 
only those line connections are shown in FIGS. 3 and 4 coagulation. 

which are necessary for the operation of the relevant In the switch position of FIG. 4 a low frequency 

switch position. In actual fact the electrical tine connec- 45 control current for the switch-in relay 36 which is su- 

tions which can be seen by jointly viewing FIGS. 31 and perimposed on the r.f. current also flows via the wind- 

4 are present between the various components. ing Li of the coil 33 with LI forming an element of a 

The multiple switch 23 has in total eight fixed contact resonant circuit 

pairs and five displacement contacts which are located The load impedance for the cutting of FIG. 3 and for 

between the contact pairs on the insulating sleeve 18, 50 the coagulation of FIG. 4 is different Whereas one can 

which form the individual switches 1 to 8. reckon with a load impedance of ca. 1000 Ohms during 

The other (left hand) contact of the individual switch cutting the load impedance during coagulation amounts 

1 is connected with the hot terminal 24 of the rX gener- to approximately 50 to 100 Ohms. In order to obtain 

ator 20. The other contact of the switch 2 is electrically troublefree functioning in the various switch positions 

conductively connected with the other contact of the 55 the output oscillating circuit of the rX generator 20 

switch 5 and also with the limb 2L The switch 3 is must be matched to these conditions respectively, 

connected on the one side with the earthed terminal 25 A particular advantage of the embodiment of FIGS, 

of the rX generator 20 and on the other side with the 3 and 4 lies in the tact that in the position of use for the 

limb 22 of the pincetta 13'. The contacts of the switch 4 cutting process the characteristic of the r.f. generator 

are connected to the one contact of the switch 1 and to 60 required for this application can be brought into effect, 

the one contact of the hand switch 34. The contacts of namely that the power increases with increasing resis- 

the switch 5 are connected to the other contact of the tance. In the position of use for coagulation in accor- 

hand switch 34 and to the other contact of the switch 2 dance with FIG. 4 a power characteristic results, 

and to the limb 21 respectively. The contacts of the brought about by the winding L2 of the coil 33, such 

switch 6 are connected to the cutting electrode 12 and 65 that the power drops off with increasing resistance, 

to the one contact of the switch 8 and to the hot termi- The rX generator 20 can also have an output decou- 

nal 24 of the rX generator 20 respectively. The contacts pled from earth (floating output) with terminal 25 then 

of the switch 7 are connected to the earthed terminal 25 no longer being connected to earth as shown in FIG. 3. 
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One of the essential advantages of the bipolar applica- 
tion technique of the invention is the reduced flow of 
leakage currents to earthed parts of the operating table . 
which has been reduced to-a non-dangerous minimum 
by the freedom of the patient current circuit from earth- 5 
ing and ground leaks. 
I claim: 

1. An electro-surgical apparatus for connecting to 
first and second outputs of an electrical generator com- 10 
prising: 

a first electrode comprising first and second generally 
elongate members, the members being spaced apart 
at one end and being displaceable relative to each 
other at the other end; 15 

a second electrode disposed between the first and 
second members of the first electrode and beign 
generally parallel thereto; 

means for displacing the second electrode relative to 
the first electrode; 

means for connecting the first output of the electrical 
generator to the first and second members of the 
first electrode and for connecting the second out- 
put of the electrical generator to the second elec- 25 
trode when the second electrode is displaced to a 
first position relative to the first electrode; and 



20 



means for alternately connecting the first output of 
the electrical generator to the first member of the 
first electrode and for connecting the second out- 
put of the electrical generator to the second mem- 
ber of the first electrode when the second electrode 
is displaced to a second position relative to the first 
electrode. 

Z The apparatus according to claim 1 further com- 
prising: 

means for electrically insulating the members of the 
first electrode from each other, and 

means for connecting the first output of the electrical 
generator to the first member of the first electrode 
and for connecting the second output of the electri- 
cal generator to the second member of the first 
electrode. 

3. The apparatus according to claim 1 further com- 
prising: 

means for applying a first voltage to the first and 
„ second electrodes when the second electrode is 

displaced to the first position relative to the first 

electrode; and 
means for applying a second voltage to the first and 

second members of the first electrode when the 

second electrode is displaced to the second position 

relative to the first electrode. 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 
Plaintiff 

v, 

SMITH & NEPHEW, INC. 

Defendant 



SMITH & NEPHEW, INC., 

Counterclaim Plaintiff; 



ARTHROCARE CORPORATION, AND 
ETEQCON, INC, 

Counterclaim Defendants. 



CA No. 01-504-SLR 



SMITH & NEPHEW'S SECOND NOTICE OF APPEAL 

PLEASE TAKE NOTICE that Smith & Nephew, Inc. ("Smith & Nephew"), 
defendant and counterclaim-plaintiff in the above-captioned case, hereby appeals to the 
United States Court of Appeals for the Federal Circuit from* 

(1) the Order, dated June 9, 2004, and the Amended Order, dated June 24, 
2004, enjoining Smith & Nephew from infringing, contributing to the infringement o£ 
and/or inducing the infringement of the patents-in-suit, and ordering Smith & Nephew to 
take certain actions (D.L 522, 524); 

(2) the Order and Memorandum Opinion, dated April 27, 2004, and the 
Revised Order, dated April 28, 2004, denying Smith & Nephew's motion for 
reconsideration of orders granting ArthroCare Corp/s ("ArthroCare") motion for 
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permanent injunction and denying Smith & Nephew's motion to stay the injunction 
pending appeal (D.L 507, 508, and 509); 

(3) the Revised Order, dated April 27, 2004, dismissing Smith & Nephew's 
antitrust counterclaim and granting ArthroCare's motion to dismiss that counterclaim 
(DX 506); 

(4) the Order, dated April 8, 2004, denying Smith & Nephew's unopposed 
motion to lift the stay to oppose ArthroCare's motion to dismiss the antitrust 
counterclaim (D.L 499); 

(5) the Orders and Memorandum Opinions, dated March 10, 2004, denying 
Smith & Nephew's motion for judgment as a matter of law pursuant to Fed, R. Civ, P. 
50(b), denying Smith & Nephew's motion for a new trial, denying Smith & Nephew's 
cross motion to strike motion for entry of judgment of no inequitable conduct, granting 
ArthroCare's motion for entry of judgment of no inequitable conduct, granting 
ArthroCare's motion for permanent injunction, and granting ArthroCare's motion to 
dismiss Smith & Nephew's antitrust counterclaim (D.L 481 , 482, 483, 484); 

(6) the Judgment for ArthroCare against Smith & Nephew, dated June 20, 
2003 (DX 452); 

(7) those portions of the Memorandum Order, dated April 9, 2003, construing 
the disputed claim language in U.S. Patents *536, '882 and/592 in a manner that differed 
from that proposed by Smith & Nephew (D.L 353); and 

(8) each and every order, opinion, ruling, finding and/or conclusion of die 
District Court which produced or is subsumed within those portions of such Judgment, 
Orders, Memorandum Opinions and/or Memorandum Order, and/or was adverse to Smith 
& Nephew. 

Enclosed herewith is a $250 docketing fee required by 28 UiJ.C. § 1913 and the 
$5 filing fee required by 28 U.S.C. §1917, 
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Dated: July 8. 2004 FISH & RICHARDSON P.C. 




Willis 
.919 N. 

P.O. Box 1 1 14* 
Wilmington, DE 19899-1114 
Telephone: (302)652-5070 
Facsimile: (302) 652-0607 

MarW.Hebetf 
225 Franklin Street 
Boston, MA 02110-2804 
Telephone (617) 542-5070 
Facsimile: (617) 542-8906 

Ruffin B. Cordell 
1425 K Street, N.W. 
Washington, DC 20005-3500 
Telephone: (202) 783-5070 
Facsimile: (202) 783-233 1 

Attorneys for Defendant, Counterclaim-Plaintiff; 
SMITH & NEPHEW, INC. 
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CERTIFICATE OF SERVICE 



I hereby certify that on this 8th day of July, 2004, a true and correct copy of the 
foregoing SMITH & NEPHEWS SECOND NOTICE OF APPEAL was caused to be 
served on the attorneys of record at the following addresses as indicated: 



Jared Bobrow 
Perry Dark, Esquire 
Weil, Gotshal & Manges LLP 
201 Redwood Shores Parkway 
Redwood Shores, CA 94065 



BY HAND Attorney for Counterclaim-Defendant 

Steven J. Balick, Esq. Ethicon, Inc. 

Ashby & Geddes 

222 Delaware Avenue, 1 7th Floor 
P.O. Box 1150 
Wilmington, DE 19899 . 



BY HAND 



Attorney for PlaintifffCounterclaim- 
Defendant AithroCare Corporation 



Jack B. Btumenfeld, Esq. 
Morris, Nichols, Arsht & Tunnell 
1201 North Market Street 
P.O. Box 1347 
Wilmington, DE 19899-1347 



BY FEDERAL EXPRESS 
Matthew D. Powers, Esq. 



Attorneys for PlaintifI7Counterclaim- 
Defendant AithroCare Corporation 
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Morris, Nichols, Arsht & Tunnell 



BY HAND 

The Honorable Sue L. Robinson 
United States District Court 
844 King Street 
Wilmington, DE 19801 



Re: ArthroCare v. Smith & Nephew 
C.A. No, 01-504 (SLR) 



Dear Chief judge Robinson: 

Enclosed is ^ copy of the June 3, 2004 Order of the Federal Circuit, denying 
Smith & Nephew's motion for a stay of the injunction pending appeal, which Ms. Margolis 
referred to during the telephone conference this morning. 



JBB/bls 

cc: Peter T. Dalleo, Clerk (By Hand) 

William J. Marsden, Jr., Esquire (By Hand) 
John G. Day, Esquire (By Hand) 
Jared Bobrow, Esquire (By Fax) 
Ruffin B. Cordell, Esquire (By Fax) 
Vicki Margolis, Esquire (By Fax) 



1201 Nok.tr Moot Srurr 
P.O. Box 1347 
Wilmington, Dilawajle 19899-1347 



Jack B. Burnt Nnu> 
302 575 7291 
302 «5 3012 Tax 
jb)umestfeld®mnAt. core 



302 658 9200 
302 658 3989 Fax 



June 8, 2004 




Respectfully, 
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NOTE: Pursuant to Fed Cir. R. 47.6, this order 
Is not citable as precedent It is a public order. 

United States Court of Appeals for the Federal Circuit 



04-1323 

ARTHROCARE CORPORATION, 

Plaintiff/Counterclaim Defendant-Appellee, 
and 

ETHICON, INC., 

Counterclaim Defendant-Appellee, 
v. 

SMITH & NEPHEW, INC., 

Defendant/Counterdaimant-Appellant 
ON MOTION 

Before NEWMAN, LOURIE, and CLEVENGER, CiffiuiUiidgas 

LOURIE, CtrniH.ltirty* 

HRnPR 

Smith & Nephew, Inc. moves for a stay, pending appeal, of the permanent 
injunction issued by the United States District Court for the District of Delaware. 
ArthroCare Corporation opposes. Smith & Nephew replies. 

ArthroCare sued Smith & Nephew for infringement of three patents relating to 
electrosurgical devices and methods. The jury returned a verdict of infringement and 
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rejected Smith- & Nephew's assertions of invalidity. Subsequently, the district court 
granted ArthroCare's motion for entry of a permanent injunction. Smith & Nephew 
moves for a stay of the injunction, pending disposition of its appeal 

In deciding whether to grant a stay, pending appeal, this court "assesses the 
movant's chances of success on the merits and weighs the equities as they affect the 
parties and the public." F I rin Pont rte Npmot ir^^Pnv Phillip* PpfmlPi »m fVi 335 p^d 
277, 278 (Fed Cir. 1987). See also Standard Havpns Prntta v ftpnmr InrttKs 897 F.2d 
511 (Fed Cir. 1990). To prevail, a party moving for a stay, pending appeal, must establish 
a strong likelihood of success on the merits or, failing that, nonetheless demonstrate a 
substantial case on the merits provided that the harm factors militate in its favor. Hittnn v 
Rretr^ldlf 481 U.S. 770, 778 (1987); 

Smith & Nephew argues that H has established a strong likelihood of success on 
the merits or, at a minimum, demonstrated a substantial case on the merits on several 
grounds. For purposes of this motion, we discuss Smith & Nephew's first and primary 
argument Smith & Nephew asserts that it was denied due process because the district 
court did not allow Smith & Nephew to file a response to ArthroCare's motion to dismiss 
Smith & Nephev/s antitrust counterclaims before granting the motion. ArthroCare points 
out that Smith & Nephew had the opportunity to respond, and did, in the motion for 
reconsideration, and that the district court considered Smith & Nephew's arguments in that 
context and found them unavailing. Based on the papers submitted, Smith & Nephew has 
not met its burden of establishing a strong likelihood of success or a substantial question 
on that issue or the other issues raised. Sea Hiltnrx 481 U.S. at 778. Therefore a stay, 
pending appeal, is not warranted 

04-1323 2 
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Accordingly, 

IT IS ORDERED THAT: 

The motion is denied. 



FOR THE COURT 



JUN -3 2004 



Date 

cc Ruffin B. Corded, Esq. 
dared Bobrw, Esq. 
6eorge F. Pappas, Esq. 

s16 



Alan D. Lourie 
Circuit Judge 



US J COURTi OF IDEALS FOR 
THE FEDERAL C1RCWT 

JUN - 3 2004 

JANHORBALf 
CLERK 



04-1323 
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